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Abstract 
 
 
The computational prediction of protein subcellular localization (particularly of surface 
proteins) is an important step in the annotation and search for drug and vaccine 
mycobacterial protein targets. In this study, the proteome of Mycobacterium tuberculosis 
H37Rv was examined using a specific bioinformatics approach (feature-based tools) to 
identify proteins that are potentially secreted via different secretory pathways and a general 
bioinformatics approach to predict the subcellular localization and transmembrane topology 
of such proteins. This same bioinformatics strategy was applied to 100 proteins whose 
surface localization has been confirmed by proteomics studies. The specific approach 
identified a total of 825 out of 3924 proteins as being surface proteins and the general 
localizers predicted that 376 of these proteins contained a transmembrane anchor site and 
were translocated to the mycobacterial cell membrane. Our computational predictions were 
experimentally validated by subcellular fractioning and immunoelectron microscopy (IEM) 
for a set of 14 preselected proteins that included 4 positive controls previously identified, 8 
predicted surface/secreted proteins and 2 negative controls. IEM analyses indicated that 10 
of our preselected proteins were secreted to the mycobacterial cell surface (six of them 
being also detected by immunoblotting). The results support the use of computational 
methodologies as a high-throughput screening strategy to identify cell surface and secreted 
proteins on mycobacteria. 
 
 
Keywords: 
Surface proteins, secretion, feature-based tools, general localizations tools and 
bioinformatic. 
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Resumen  
La predicción computacional de la localización subcelular de proteínas micobacterianas 
(particularmente proteínas de superficie) es un importante paso en la anotación y búsqueda 
de proteínas como nuevos blancos para fármacos y vacunas. En este trabajo, se utilizó una 
aproximación bioinformática específica (herramientas basadas en características), que a 
partir del proteoma de la cepa H37Rv de Mycobacterium tuberculosis permitió la 
identificación de proteínas secretadas por diferentes vías. Posteriormente, se realizó una 
aproximación general (localizadores generales) para la determinación de la localización 
subcelular de dichas proteínas, determinando finalmente su topología transmembranal. Este 
mismo análisis bioinformático fue realizado para 100 proteínas previamente corroboradas 
por proteómica como proteínas de superficie. Un total de 825/3924 proteínas fueron 
identificadas de manera exclusiva en la aproximación específica utilizada, de las cuales un 
total de 376 presentaron anclaje transmembranal y fueron clasificadas en la membrana 
plasmática por cualquiera de localizadores generales utilizados. Los resultados obtenidos 
por predicción computacional, fueron validados mediante fraccionamiento subcelular y 
microscopía inmunoelectrónica (IEM) para un conjunto de 14 proteínas seleccionadas, 
incluyendo cuatro controles positivos derivados de estudios realizados previamente, ocho 
proteínas candidatas y dos controles negativos. A través de esta metodología, se logró 
validar 10 proteínas por IEM (seis identificadas también por immunoblotting), presentes en 
la superficie celular del bacilo. Adicionalmente, el control negativo citoplasmático fue 
observado en este compartimento. Los resultados obtenidos soportan el uso de 
metodologías computacionales para la identificación a priori de proteínas de superficie.  
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1. INTRODUCCIÓN 
 
La tuberculosis (TB) junto con la malaria y el Síndrome de Inmunodeficiencia Adquirida (SIDA), 
son las enfermedades infecciosas de mayor importancia en salud pública a nivel mundial. El bacilo 
Mycobacterium tuberculosis (Mtb) es responsable de 9,27 millones de nuevos casos (139 por cada 
100.000 habitantes) y de aproximadamente 1,7 millones de muertes al año (WHO, 2009). Aunque 
solamente del 5-10% de las personas actualmente infectadas desarrollan la enfermedad, un tercio de 
la población mundial se encuentra infectada con el bacilo, lo cual constituye un problema aún mayor 
para aquellas personas co-infectadas con el Virus de Inmunodeficiencia Humana (VIH) (Corbett y 
col., 2003). 
 
El bacilo Mtb es un patógeno intracelular, cuyo proceso infeccioso inicia con su entrada a través de 
las vías respiratorias, posterior a la inhalación de aerosoles provenientes de un individuo infectado. 
Luego de este evento, el bacilo se localiza en los alveolos pulmonares, donde invade células 
epiteliales y es fagocitado por macrófagos, hecho que representa el primer paso en la interacción 
patógeno-hospedero (Raja, 2004). La interacción esperada macrófago – Mtb y el papel del 
macrófago en la respuesta del hospedero puede ser resumida en cinco fases: 1) Unión de Mtb a la 
superficie del macrófago; 2) internalización en un fagosoma; 3) fusión fagosoma-lisosoma; 4) 
inhibición del crecimiento bacteriano o muerte de la micobacteria y 5) reclutamiento de células del 
sistema inmune para el inicio de la respuesta local inflamatoria y presentación de antígenos a células 
T para el desarrollo de una respuesta inmune adquirida. Sin embargo, la micobacteria es capaz de 
inhibir la fusión fagosoma-lisosoma, evadiendo los mecanismos bactericidas del macrófago (Garcia-
Perez y col., 2003; Smith, 2003). 
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Para que el proceso de patogénesis se desarrolle, es necesaria la expresión de diversas proteínas 
importantes en la interacción del patógeno con el hospedero, principalmente de aquellas expuestas 
en la superficie del bacilo, debido a que cumplen funciones enzimáticas, de receptores y de 
transducción de señales, entre otras (Sigler y Hofer, 1997; Asselineau y col., 2002; Nigou y col., 
2003; Malen y col., 2007). En la micobacteria algunas de ellas son fundamentales para la virulencia, 
ya que son fácilmente reconocidas por el sistema inmune humano y además están en contacto 
directo con la célula hospedera (Smith, 2003). Para que las proteínas del bacilo interactúen con el 
microambiente del hospedero, es necesario que exista un proceso controlado de secreción, mediado 
por diferentes sistemas o vías (Sargent y col., 2006). Actualmente, se conocen más de cinco sistemas 
de secreción para las bacterias en general, sin embargo, este trabajo estará restringido a las vías 
clásica, alternas y vía no clásica de secreción. 
 
La vía de secreción mejor caracterizada en bacterias es la Sec-dependiente también llamada Sistema 
de secreción tipo II (vía clásica), que transporta precursores no plegados (Tjalsma y col., 2000). Los 
sustratos secretados por medio de esta vía poseen una secuencia señal ubicada en la región N-
terminal de la proteína, caracterizada por la presencia de tres regiones: 1) Una de carga positiva 
ubicada hacia el extremo N-terminal; 2) una hidrofóbica central y 3) una polar ubicada hacia el 
extremo C-terminal de la secuencia señal, que contiene un sitio de hidrólisis para la enzima Señal-
Peptidasa I (SPasa I) (Braunstein y col., 2003). La SPasa I remueve proteolíticamente la secuencia 
señal mientras la proteína madura se ancla a la membrana citoplasmática (Schatz y Dobberstein, 
1996). 
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Existen otros mecanismos de secreción alternativos, tales como la vía Twin Arginine Translocation 
(Tat) y la secreción de lipoproteínas. Tat ha sido bien estudiada en Escherichia coli y secreta 
proteínas plegadas que tienen en su extremo N-terminal un motivo consenso conservado. Por su 
parte, la secreción de lipoproteínas es dada por el reconocimiento de una secuencia consenso 
llamada lipobox presente en la región C-terminal de la secuencia señal (Sander y col., 2004; Rezwan 
y col., 2007a). El lipobox dirige el procesamiento de la pro-lipoproteína a lipoproteína madura y 
sirve de anclaje a la superficie celular (Kamalakkannan y col., 2004).  
 
Por otra parte, algunas proteínas a pesar de no tener una secuencia señal aparente que permita su 
translocación, pueden ser secretadas por mecanismos diferentes, agrupados dentro de lo que se 
conoce como la vía no clásica de secreción (Jeffery, 1999; Hirose y col., 2000; Jeffery, 2003).  
 
Debido a que el número de proteínas de superficie actualmente anotadas es reducido si se tiene en 
cuenta la importancia de éstas en los diferentes procesos celulares, este estudio pretende mediante el 
uso de dos aproximaciones computacionales (predicción basada en características y predicción 
general), predecir la localización subcelular del proteoma de Mtb y confirmar por immunoblotting y 
microscopía inmunoelectrónica (IEM, por sus siglas en inglés), la localización de un grupo de 
proteínas escogidas para cada vía de secreción, comparando los resultados obtenidos con estudios 
previos de proteómica, donde caracterizaron proteínas presentes en la superficie micobacteriana (Gu 
y col., 2003; Sinha y col., 2005). Esta metodología podría reducir el tiempo de trabajo y el costo 
experimental en el laboratorio, ayudando a identificar proteínas que no han sido aún anotadas como 
proteínas de superficie, las cuales pueden ser blancos potenciales para el desarrollo de una vacuna 
contra la tuberculosis, así como de nuevos fármacos contra esta enfermedad. 
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Diferentes grupos de investigación en bioinformática, han implementado plataformas disponibles en 
línea, que contienen algoritmos enfocados en la predicción de las proteínas secretadas por las 
diferentes vías anteriormente mencionadas y en la predicción de la localización subcelular de 
proteínas de diversos organismos. Con el objetivo de identificar las herramientas adecuadas para la 
realización de los análisis predictivos llevados a cabo en este trabajo, se realizó la validación de las 
mismas con proteínas micobacterianas (derivadas del conjunto de entrenamiento del localizador 
general TBpred (http://www.imtech.res.in/raghava/tbpred/), algoritmos de predicción de 
localización subcelular general tales como PA-SUB versión 2.5 (Szafron y col., 2004), Gpos-PLoc 
(Shen y Chou, 2007) y PSORTb versión 2.0.4 (Gardy y col., 2005) y algoritmos basados en 
características como SignalP 2.0 (DyrlÃ¸v Bendtsen y col., 2004), TatP 1.0 (Bendtsen y col., 
2005b), LipoP 1.0 (Juncker y col., 2003) y Phobius (Kall y col., 2004), concluyendo que dichos 
programas son sensibles y específicos en la predicción de proteínas micobacterianas (Restrepo-
Montoya y col., 2009). Conocer la ubicación subcelular es de particular interés en este trabajo, 
debido a que ello permitirá seleccionar a priori aquellas proteínas ubicadas en la superficie celular.  
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2. FORMULACIÓN DEL PROBLEMA 
 
A pesar de los esfuerzos realizados para combatir la TB, las tasas más altas de morbilidad y 
mortalidad causadas por un microorganismo infeccioso siguen siendo atribuidas al bacilo Mtb. 
Aunque se dispone de una vacuna (BCG- Bacillus Calmette– Guérin) que previene la tuberculosis 
en niños, ésta no es efectiva para prevenir la principal forma de la enfermedad en adultos, la TB 
pulmonar.  
 
La tasa de incidencia de TB está aumentando en muchos países,  agravándose la situación tanto por 
la aparición y el incremento de cepas de Mtb multirresistentes y extremadamente resistentes a los 
fármacos disponibles (MDR-TB, del inglés multidrug resistant tuberculosis y XDR-TB, del inglés 
extensively drug-resistant tuberculosis), como por la asociación mortal entre TB y VIH/SIDA 
(Shenoi y Friedland, 2009). Esto hace necesaria la investigación para el desarrollo de nuevas 
vacunas contra la TB y también plantea nuevos retos en el desarrollo de las mismas. 
 
A pesar que el proteoma se encuentra disponible, tan solo un número aproximado de 100 proteínas 
de superficie ha sido identificado mediante proteómica, debido a complicaciones metodológicas, 
principalmente en la solubilización de las proteínas. Teniendo en cuenta las múltiples funciones que 
estas proteínas cumplen en diferentes procesos celulares y su importancia en la invasión a la célula 
hospedera, el número podría ser superior, por lo cual son necesarios análisis bioinfórmaticos que 
permitan identificar a priori este importante grupo de proteínas. 
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3. ESTADO DEL ARTE 
 
3.1 Epidemiología de la TB 
Pese al desarrollo de programas de control, la TB continúa siendo una de las enfermedades 
infecciosas con mayor impacto en salud pública a nivel mundial. Según datos reportados por la 
OMS en el 2009 (Fig. 1), anualmente se presenta un estimado de 9,27 millones de nuevos casos 
(139 personas por cada 100.000 habitantes), de los cuales 1,37 millones son VIH-positivos (WHO, 
2009).  
 
 
 
Figura 1. Número estimado de nuevos casos de TB en el mundo, para el año 2007. Modificado de: 
(WHO, 2009). 
 
 
A lo anterior se suma la MDR-TB resistente a por lo menos dos de los principales fármacos de 
primera línea: rifampicina e isoniazida (Jacobs, 1994; Ormerod, 2005) y la XDR-TB resistente no 
sólo a rifampicina e isoniazida, sino también a algunos fármacos de segunda línea (Gandhi y col., 
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2006; Shenoi y Friedland, 2009), problema que se ha convertido en una amenaza mundial para el 
control de la enfermedad.  
 
Lo anterior evidencia un problema creciente que afecta a todos los países del mundo (Shenoi y 
Friedland, 2009). Se calcula que para el año 2007 se presentaron 500.000 casos de MDR-TB. De 
este total, aproximadamente 27 países (15 de ellos ubicados en Europa) cuentan con el 85% de todos 
los casos (WHO, 2009). Por otra parte, a finales del año 2008, 55 países habían informado al menos 
un caso de XDR-TB, incluyendo Colombia y, según datos de la OMS, cada año aparecen unos 
40.000 de XDR-TB (WHO, 2008).   
 
El Sistema de Vigilancia Epidemiológica (SIVIGILA, 2007) del programa de control de TB, reportó 
que la tasa de incidencia en Colombia para el año 2007, fue de 19 personas por cada 100.000 
habitantes. Se notificaron aproximadamente 7.566 casos de TB pulmonar en el año 2008, mostrando 
una tasa de incidencia de 17 casos por cada 100.000 habitantes. Las tasas más altas de incidencia se 
encuentran en los departamentos de Amazonas, Magdalena, Meta, Putumayo, Quindío, Vaupés y 
Vichada (Fig. 2). Adicionalmente, para el año 2008 se encontraron un total de 635 casos de TB 
pulmonar con co-infección con el VIH (SIVIGILA, 2007). 
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Figura 2. Tasa de incidencia de TB en Colombia, 2007. Tomado de: (SIVIGILA, 2007). 
 
 
3.2 Mycobacterium tuberculosis 
3.2.1 Generalidades 
Mtb es una bacteria de crecimiento lento que pertenece al género Mycobacterium (dentro del cual se 
encuentra incluido el agente causal de la lepra); este género es el único de la familia 
Mycobacteriaceae y pertenece al orden Actinomicetales (Minnikin y Goodfellow, 1984). El bacilo 
es recto o ligeramente curvo, de 0,2-0,6 µm de ancho y de 1,0-10 µm de largo (Rastogi y col., 2001), 
aerobio o microaerofílico, inmóvil y probablemente formador de endosporas tras la reciente 
caracterización de este mecanismo de latencia en M. marinum (Ghosh y col., 2009). En cuanto a su 
crecimiento, las temperaturas óptimas estimadas están entre los 20ºC y los 37ºC, dando origen a 
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colonias de diversas características. Adicionalmente, es un parásito intracelular facultativo que 
invade y persiste al interior de macrófagos y de células del epitelio alveolar (Bermudez y col., 2002).  
 
Como características diferenciales de las micobacterias se encuentran: 1) La resistencia a la 
decoloración con alcohol ácido en la tinción de Ziehl Neelsen, por lo que son consideradas como 
ácido-alcohol resistentes y Gram positivas (aunque comparten también algunas características con 
las Gram-negativas), 2) la presencia de ácidos micólicos con cadenas carbonadas largas (60-90 
carbonos) (Camacho y col., 2001), resultado de la hidrólisis de ésteres de ácidos grasos de 22-26 
carbonos mediante pirólisis y 3) un alto contenido de guanina y citosina (G+C) que oscila entre el 62 
y el 70 % (Rastogi y col., 2001). 
 
La pared celular tiene un alto contenido de lípidos, lo cual determina su alta hidrofobicidad y baja 
permeabilidad, haciéndolo relativamente resistente a la desecación, al tratamiento con álcalis, con 
desinfectantes y con agentes terapéuticos (Rezwan y col., 2007b). 
 
3.2.2 El genoma  
El secuenciamiento del genoma de la cepa virulenta (H37Rv) de Mtb se completó en 1998 y reveló 
4.411.529 pares de bases y 3.924 marcos de lectura abiertos (ORFs) predichos, con un contenido de 
G+C del 65,6% (relativamente constante a lo largo del genoma), exceptuando determinadas regiones 
que presentan un porcentaje mayor (familia de genes PGRS (del inglés, polymorphic G+C-rich 
sequences)) (Cole y col., 1998; Brodin, 2005).  
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El genoma es rico en ADN repetitivo, particularmente en secuencias de inserción  (IS6110 e IS1081, 
entre otras) que parecen haberse incorporado en regiones intergénicas o no codificantes. De modo 
interesante, la mayoría de ellas se encuentran agrupadas, lo que sugiere la existencia de sitios 
calientes (hot spots) insercionales. Además de la familia de secuencias repetitivas 13E12, que exhibe 
características de elementos genéticos móviles (conformada por siete repeticiones distribuidas por 
todo el genoma), el genoma del bacilo contiene genes duplicados, dos profagos y elementos como el 
locus de repeticiones directas (Cole y col., 1998; Brodin, 2005). 
 
Las MIRUs (del inglés, Mycobacterial Interspersed Repetitive Units) son unidades de repeticiones 
en tándem dispersas por todo el genoma y presentes en 41 loci. Las MIRUs presentan características 
similares a los minisatélites en los eucariotas, siendo menor en número de copias las de la 
micobacteria (Supply y col., 2000). Por otro lado, las PGRS y las MPTR (del inglés, Major 
Polymorphic Tandem Repeats) son repeticiones en tándem que forman parte de los genes que 
codifican las proteínas ricas en glicina PE y PEE, generando polimorfismos importantes que se han 
asociado con variación antigénica (Gordon, 2005). 
 
La micobacteria tiene genes que codifican para moléculas esenciales para su supervivencia y posee 
el potencial metabólico necesario para adaptarse a las condiciones aeróbicas, microaerofílicas y 
anaeróbicas del ambiente (Brodin, 2005). En cuanto al catabolismo, en Mtb se encuentran genes que 
codifican para las enzimas que participan en procesos como la glicólisis, la vía de las pentosas 
fosfato, el ciclo de los ácidos tricarboxílicos, el ciclo del glioxalato y el ciclo del metilcitrato. De 
igual forma, se han identificado genes que codifican para oxigenasas, oxidorreductasas y 
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deshidrogenasas, indicando que Mtb puede oxidar gran variedad de sustratos (Munoz-Elias y col., 
2006). 
 
Finalmente, a nivel de regulación, se han identificado 13 factores sigma que facilitan la modulación 
de la expresión génica, dos sistemas de transducción de señal diferentes formados por 11 sistemas 
de dos componentes Ser/Thr proteinasas y otros 100 reguladores transcripcionales (Cole y col., 
1998). 
 
3.2.3 Envoltura celular 
Las micobacterias patógenas poseen una envoltura celular compleja y única, tanto en su 
composición, como en el rearreglo arquitectónico de sus constituyentes, ésta consiste en tres 
estructuras: la membrana plasmática, la pared celular y la cápsula o capa más externa, compuesta de 
polisacáridos como la manosa y el arabinomanan, proteínas y lípidos (Daffe y Draper, 1998). La 
cápsula se encuentra presente en micobacterias patógenas como Mtb y M. leprae (Brennan y 
Nikaido, 1995); en la figura 3 se muestra una representación esquemática de la estructura de la 
envoltura celular.  
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Figura 3. Esquema general de la envoltura micobacteriana. Modificado de: (Brennan y Crick, 
2007). 
  
A continuación se realizará una breve descripción de los componentes fundamentales de cada una de 
las estructuras que componen la envoltura celular del bacilo. 
 
3.2.3.1 Membrana plasmática 
Las micobacterias presentan una membrana plasmática similar en cuanto a función y estructura a la 
encontrada en las bacterias Gram-positivas. En general, está formada principalmente por 
cardiolipina, fosfatidilglicerol, fosfatidiletanolamina y fosfatidilinositol manósidos (PIM) (Daffe y 
Draper, 1998). Estos últimos componentes se encuentran exclusivamente en los Actinomycetales y 
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son responsables de la asimetría de la membrana micobacteriana, debido a su localización 
preferencial en la porción externa de la bicapa lipídica.  
 
Los PIM son precursores biosintéticos de moléculas esenciales (lipoglicanos) presentes en la 
envoltura de todas las micobacterias: 1) El lipomanán (LM) y el 2) lipoarabinomanán (LAM). En el 
primero, el PIM se encuentra glicosilado con manosa de longitud y ramificación variables según la 
especie. El segundo, por su parte, se origina por una glicosilación posterior de la manosa con 
arabinosa (Buccheri y col., 2009). En Mtb y otras especies como M. leprae y M. avium, estas 
terminaciones son manósidos conocidos como ManLAM (Kremer, 2005). Es importante anotar que, 
aunque el LAM se encuentra ampliamente distribuido en las diferentes especies del género 
Mycobacterium, la estructura de la molécula en su parte más externa es diferente en las especies 
patógenas y en las saprófitas (Nigou y col., 2003). 
 
Otros lípidos también encontrados en la membrana plasmática son los glicosilfosfopoliprenoles, 
involucrados en la síntesis de ciertos componentes de la pared, y de menaquinonas (MK), 
fundamentales en el transporte de electrones.  
 
Dentro de este ambiente lipídico de la membrana celular, se encuentra también un importante 
componente protéico constituido por un amplio grupo de enzimas esenciales, receptores y 
transportadores (Brennan y Nikaido, 1995), relacionados con la degradación de ácidos grasos, 
síntesis de lípidos, obtención de energía, entre otros procesos (Sinha et al, 2002).  
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Igualmente, se han descrito en membrana lipoproteínas, proteínas eventualmente secretadas, 
enzimas relacionadas con la biogénesis de la pared celular y la toma de metabolitos, entre otras, que 
en conjunto representan blancos importantes para la búsqueda de fármacos, pruebas diagnósticas y 
vacunas (Sigler y Hofer, 1997). 
 
3.2.3.2 Pared celular 
El peptidoglicano constituye el armazón de la pared celular, en cuanto forma una red tridimensional 
gruesa y más compacta que en bacterias Gram-negativas. Éste se encuentra unido de forma 
covalente a una molécula de arabinogalactano (un polímero formado por cuatro motivos de arabino- 
y galactofuranosas) y, a su vez, se encuentra esterificado con ácidos micólicos. El peptidoglicano 
está conformado por unidades entrecruzadas de N-acetilglucosamina y ácido N-glicolilmurámico (al 
que se unen las cadenas laterales de L-alanil-D-isoglutamil-meso-diaminopimelil-D-alanina), en 
lugar del ácido N-acetilmurámico (NAM, por sus siglas en inglés) encontrado típicamente en 
bacterias Gram-positivas y Gram-negativas (Mahapatra, 2005).  
 
Otra gran diferencia entre el péptidoglicano de las micobacterias y el de las demás bacterias, además 
del grupo N-glicosil del ácido murámico, es el tipo y elevado número de enlaces presentes entre las 
cadenas peptídicas. Pese a que la biosíntesis del peptidoglicano en las micobacterias no ha sido 
estudiado a profundidad, la presencia en Mtb de genes homólogos a los implicados en la biosíntesis 
de esta estructura en E. coli, indica que probablemente el proceso tendría lugar de una manera 
similar (Mahapatra, 2005). 
 
 18
Actualmente, se conocen dos hipótesis o modelos de la estructura del armazón de la pared celular: 1) 
El peptidoglicano y el arabinogalactano permanecen como dos capas independientes, paralelas a la 
membrana plasmática, 2) sugiere una distribución de cadenas helicoidales de arabinogalactano y 
peptidoglicano alternadas, formando una monocapa perpendicular al plano de la membrana 
plasmática (Mahapatra, 2005). En ambos modelos, los ácidos micólicos estarían formando una capa 
única compacta, con las cadenas alquil paralelas entre ellas y perpendiculares al plano de la 
membrana plasmática (Daffé, 2005). 
 
Sumados a los componentes anteriormente mencionados, también se encuentran asociados al 
armazón de la pared celular, pero unidos de manera no covalente: Lípidos libres, PIM, 
fosfatidiletanolamina, triacilgliceroles (TAG) y proteínas. En general, los lípidos libres reciben su 
nombre debido a que son fácilmente extraíbles con solventes e incluyen una amplia variedad de 
estructuras, algunas comunes a todas las micobacterias y otras exclusivas de ciertas especies. Los 
lípidos presentes en Mtb y organizados en orden ascendente de complejidad son principalmente: El 
dimicolato de trehalosa (TDM), comúnmente llamado factor cuerda (del inglés, cord factor), las 
diaciltrehalosas (DAT), triaciltrehalosas (tAT), poliaciltrehalosas (PAT) y por otro lado, los 
sulfolípidos (SL), dimicocerosatos de ftiocerol (PDIM) y glicolípidos fenólicos (PGL) (Chatterjee, 
1997; Brennan, 2003). Aunque se conoce de forma detallada la estructura y biosíntesis de la mayoría 
de los lípidos libres, su organización en la pared celular es todavía incierta (Brennan y Nikaido, 
1995). Se ha sugerido que probablemente los TAG y los fosfolípidos de las capas más externas de la 
envoltura micobacteriana podrían formar la bicapa lipídica con los ácidos micólicos, mientras que 
los lípidos libres se localizarían más externamente (Draper, 1998). 
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Las proteínas son otros de los componentes situados en la pared, éstas incluyen a las porinas o 
proteínas formadoras de poro, las cuales atraviesan la capa lipídica y su función principal es mediar 
la difusión de nutrientes hidrofílicos (Kartmann y col., 1999). Mtb posee al menos dos porinas, 
además de la proteína formadora de canal de baja actividad conocida como OmpATb (homóloga a la 
familia de proteínas OmpA de E. coli). OmpATb es esencial en la adaptación del bacilo al bajo pH, 
evitando así el daño causado por la acidificación del fagosoma de los macrófagos (Niederweis, 
2003; Molle y col., 2006).  
 
Varios estudios indican que la pared celular micobacteriana contiene proteínas capaces de inducir 
una respuesta inmune protectiva (Ribi y col., 1982; Barnes y col., 1989), además de las reacciones 
de hipersensibilidad retardada en humanos y animales sensibilizados, dada por la activación 
apropiada de células T. Se ha sugerido que las proteínas asociadas al peptidoglicano de la pared 
celular son importantes antígenos inmunodominantes de la micobacteria (Mehra y col., 1989).  
 
3.2.3.3 La cápsula 
Corresponde a la capa más externa de la envoltura celular y consiste en una combinación de 
diferentes componentes (polisacáridos, proteínas y lípidos) unidos no covalentemente a la pared 
celular y fácilmente removibles mediante tratamiento mecánico y con detergentes (Roberts, 1996). 
En el microscopio electrónico, la cápsula puede observarse como una zona traslúcida (Daffe y 
Etienne, 1999; Daffé, 2005). En general, todos los componentes de la cápsula se han detectado en el 
medio de cultivo y su secreción ocurriría igualmente en el hospedero, como lo muestran estudios 
con cultivos celulares o la presencia de PGL incluso en la sangre de pacientes infectados con M. 
leprae (Daffé, 2005). 
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Como componente principal o mayoritario se encuentran polisacáridos de glucosa, arabinosa y 
manosa. Los primeros, consisten en unidades repetidas de cinco o seis residuos glucosa, sustituidos 
con un residuo oligoglicosil (mono- a pentaglucosil). Por su parte, el arabinomanán consta de una 
cadena de manosa como la del LM y una cadena de arabinosa como la del arabinogalactano, con 
oligomanósidos en el extremo no reducido (Daffé, 2005).  
 
En cuanto a las proteínas de la cápsula, la mayoría se han detectado también en el sobrenadante de 
los cultivos. Los pocos lípidos presentes, estarían localizados más internamente y corresponden a los 
lípidos libres más externos de la pared (Daffé, 2005).  
 
Por otra parte, algunos de los glicanos capsulares han mostrado mediar la adhesión y la penetración 
del bacilo dentro de las células hospederas. También se han identificado enzimas secretadas o 
expuestas en la superficie y transportadores en filtrados de cultivo de corto término, que 
probablemente participan en la multiplicación intracelular del bacilo. Otros componentes de la 
cápsula son las proteasas y lipasas inducibles (Geurtsen y col., 2009).  
 
La cápsula representa, por lo tanto, una barrera pasiva cuya acción restringe la difusión de 
macromoléculas a través de las estructuras internas de la envoltura. Así mismo, se han identificado 
enzimas secretadas potencialmente involucradas en la detoxificación de intermediarios reactivos de 
oxígeno. Ejemplos de estas enzimas son la peroxidasa y la superóxido dismutasa, que son 
mediadores de la resistencia activa de la bacteria a los mecanismos microbicidas. Finalmente, se han 
encontrado en la cápsula lípidos tóxicos y enzimas hidrolíticas dependientes de contacto y algunos 
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constituyentes que inhiben tanto la linfoproliferación como la activación del macrófago, lo cual 
explicaría parte de la inmunopatología de la TB (Daffe y Etienne, 1999). 
 
3.2.4 Relevancia e implicaciones biológicas de la envoltura celular 
Características como la ácido-alcohol resistencia, el tipo de crecimiento en forma de cuerda y la 
resistencia a agentes físicos y químicos (Barry, 2001), se deben a la composición y estructura de la 
envoltura celular. Particularmente, la resistencia de las micobacterias frente a la mayoría de los 
fármacos antimicrobianos de uso común es atribuible a la baja permeabilidad de la envoltura celular, 
característica conferida principalmente a la capa de ácidos micólicos (Jarlier y Nikaido, 1994; 
Kremer, 2005). 
 
La envoltura representa la interfase entre la bacteria y el hospedero. Su constitución y arquitectura 
está directamente relacionada con el proceso de patogénesis, ya que permite: 1) La colonización de 
la superficie mucosa, 2) entrada en la célula hospedera, 3) multiplicación del bacilo en el 
microambiente del tejido hospedero, 4) evasión de la respuesta inmunitaria y 5) la generación de 
daño en el tejido (Daffe y Draper, 1998; Camacho y col., 2001). La inusual organización química 
del peptidoglicano y el arabinogalactano, contribuiría a la resistencia frente al ataque enzimático en 
el hospedero. El LAM y otros glicolípidos como el PGL estarían secuestrando compuestos como el 
peróxido de hidrógeno, el superóxido y el óxido nítrico, utilizados por los macrófagos como agentes 
bactericidas (Daffe y Draper, 1998). 
  
De manera similar a como otras bacterias logran modular la fluidez de la membrana variando su 
composición acorde a las condiciones ambientales, las micobacterias modifican la estructura y 
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composición de los ácidos micólicos en función de la fase de crecimiento, la temperatura y otras 
condiciones ambientales (Kremer, 2000), lo cual indica que existe una regulación de los genes que 
codifican para proteínas que se encuentran involucradas en la síntesis de ácidos micólicos en 
diferentes condiciones microambientales (Dahl y col., 2003; Raman y col., 2006). 
 
3.2.5 Proteínas de superficie 
Las proteínas de superficie son funcionalmente importantes y estructuralmente complejas. Por su 
asociación con la bicapa de fosfolípidos, son relevantes en la interacción célula-célula, en el 
transporte de iones y en la señalización celular, entre otras funciones (Santoni y col., 2000). Así, la 
mayoría de las proteínas requeridas para la patogenicidad de Mtb (interface entre el bacilo y el 
hospedero) son proteínas de superficie involucradas en el metabolismo lipídico y en el transporte a 
través de la membrana plasmática (Hoffmann y col., 2008).  
 
Todas las membranas biológicas contienen proteínas que interactúan con los lípidos mediante 
enlaces no covalentes. Dentro de las proteínas de membrana se encuentran las proteínas integrales 
(aquellas que atraviesan la bicapa lipídica varias veces) y las periféricas; esta clasificación se basa 
en la naturaleza de las interacciones proteína-membrana. Las proteínas integrales de membrana 
incluyen las proteínas transmembranales y las proteínas ancladas a lípidos (Mawuenyega y col., 
2005). 
 
Las proteínas de membrana se dividen en dos grupos, en el grupo I, la región N-terminal se 
encuentra expuesta hacia el espacio extracelular y esta disposición es más frecuente que la 
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presentada por las proteínas incluidas en el grupo II, en donde la orientación se invierte de manera 
que la región N-terminal se ve enfrentada hacia el citoplasma (Lewin, 2004) (Fig. 4).  
 
 
Figura 4. Orientación de las proteínas transmembranales del grupo I (panel izquierdo) y II (panel 
derecho). Tomado de: (Lewin, 2004). 
 
 
3.2.6 Proteómica 
La proteómica es el análisis de las proteínas de una célula y refleja su estado funcional en respuesta 
a estímulos ambientales, por lo tanto, sirve como un valioso complemento a la genómica, en cuanto 
muestra qué genes son realmente expresados (Anderson y Anderson, 1998; Jungblut y col., 2001). 
 
La metodología para realizar el análisis por proteómica presenta diversos inconvenientes tales como 
el aislamiento, la solubilización y la separación de las proteínas de membrana en el paso del 
isoelectroenfoque cuando se corren geles de dos dimensiones (antes del análisis por espectrometría 
de masas). Por esto es que en algunos casos, la implementación de geles en una dimensión (1D) 
resulta un poco más práctica, pero tiene como desventaja la identificación de un menor número de 
proteínas, debido a que éstas se separan sólamente de acuerdo a su peso molecular. Por lo tanto, en 
un mismo punto pueden encontrarse diferentes proteínas con el mismo peso. Todos estos problemas 
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se ven reflejados en la extracción de las proteínas totales de la célula, así como en la extracción de 
proteínas de cada una de sus fracciones subcelulares (Gu y col., 2003; Zhang y col., 2006). 
 
Comúnmente, son empleadas dos estrategias basadas en espectrometría de masas para la 
identificación de proteínas: La primera denominada bottom-up y la segunda top-down. El análisis 
por bottom-up resulta mucho más práctico, ya que detecta los péptidos derivados por hidrólisis de 
las proteínas (Glish y Vachet, 2003). 
 
Los esfuerzos a gran escala para identificar proteínas de Mtb iniciaron con proteínas filtradas de 
cultivo en la década de los 90s (Hubbard y col., 1992; Roberts y col., 1995). Hacia el año 1998, 
varias decenas de proteínas individuales fueron identificadas por electroforesis en geles de 2D, 
secuenciamiento de la región N-terminal, cromatografía líquida y espectrometría de masas. 
Subsecuentemente, el interés se enfocó sobre el proteoma completo del bacilo y más de 300 
proteínas distintas fueron identificadas (Jungblut y col., 1999; Mattow y col., 2001). 
 
La membrana contiene muchas proteínas importantes para la fisiología de la bacteria. Hoy en día, 
varios trabajos de proteómica han permitido identificar centenares de estas proteínas, incluyendo 
proteínas integrales con dominios transmembranales y proteínas periféricas a la membrana. La 
mayoría de estas proteínas intervienen en procesos metabólicos de obtención de energía, 
degradación de ácidos grasos y síntesis de lípidos, o en el metabolismo de macromoléculas. Otro 
grupo importante lo constituyen las proteínas implicadas en procesos celulares de transporte y de 
división celular. 
 
25 
 
En el año 2002, Sinha y col. analizaron el proteoma de la cepa H37Rv de Mtb mediante geles en 2D 
y peptide mass fingerprinting. Para la extracción de lipoproteínas y proteínas de membrana, 
utilizaron dos metodologías diferentes, en la primera incluyeron Tritón X-114 y en la segunda buffer 
carbonato. Mediante la utilización de Tritón X-114 encontraron un total de 15 proteínas y con 
carbonato 19. Únicamente dos proteínas fueron comunes para los dos tratamientos, Rv2031c y 
Rv0251c. Estas observaciones sugirieron que el Tritón X-114 es el mejor detergente para el 
aislamiento de proteínas de membrana de Mtb, debido a que de las 15 proteínas encontradas, 9 
(60%) correspondían a proteínas unidas a membrana, mientras que con carbonato solo se 
encontraron cinco de este tipo de proteínas. Un total de 17/34 proteínas corresponden a nuevas 
identificaciones (Sinha y col., 2002). 
 
Gu y col. justo un año después, parten de la fracción de membrana de Mtb H37Rv, encontrando 739 
proteínas, de las cuales aproximadamente 480 eran proteínas que no habían sido identificadas 
previamente; de ellas, 79 eran de membrana y más de 100 proteínas eran asociadas a membrana 
(proteínas sin anclaje transmembranal pero en la fracción de membrana). Mediante TMHMM 2.0 
identificaron 85/739 proteínas transmembranales (Gu y col., 2003). 
 
De particular interés en este trabajo, junto con los análisis realizados por Gu y col., en el año 2005 
Sinha y col. realizaron extracción de proteínas de membrana mediante tratamiento con Tritón X-114, 
seguido de centrifugación. Así, después de aplicar protocolos de electroforesis en 1- y 2D 
encontraron en el sobrenadante (fase acuosa) 19 proteínas y en el pellet (fase detergente) 73 
proteínas. Por otra parte, un análisis bioinformático con herramientas de predicción de anclaje 
transmembranal (TMHMM y TMPRED), identificó un total de 77 proteínas, de las cuales 57 fueron 
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detectadas en la fase de detergente, 12 en la fase acuosa y ocho comunes en las dos fases. Así 
mismo, con respecto a la localización celular, encontraron 45 proteínas con secuencia señal lipídica 
mediante PSORT, cotejando con la base de datos SWISSPROT. De las 45 proteínas, 34 se 
encontraban en la fase detergente, ocho en la fase acuosa y tres fueron comunes entre las dos fases. 
Finalmente, las proteínas detectadas en la fase de detergente, fueron entonces sometidas a análisis 
inmunológico. En conclusión, se encontró que el tratamiento con Tritón X-114 es ventajoso para el 
pre-aislamiento de proteínas de membrana y el gel en 1D presenta limitaciones con respecto al de 
2D, ya que en este último identificaron un mayor número de proteínas (Sinha y col., 2005). 
 
Para remover proteínas citosólicas adheridas a la membrana plasmática, Xiong y col. trataron la 
fracción de membrana plasmática con úrea y con una solución de carbonato a pH alto, seguido de 
ultracentrífugación. De esta manera, en el pellet permaneció un número mayor de proteínas 
hidrofóbicas. Así, encuentraron 349 proteínas, de las cuales 84 correspondían a nuevas proteínas, 
249 eran integrales de membrana y las restantes, lipoproteínas (Xiong y col., 2005). 
 
En el mismo año, Mawuenyega y col. extraen las fracciones subcelures de pared, membrana y 
citosol, analizando cada una de éstas por electroforesis en 2D y espectrometría de masas. Mediante 
esta aproximación, encontraron 1044 proteínas, de las cuales 131 eran de fracción de pared, 464 de 
membrana y 173 del citosol. De este total, 35 proteínas estaban compartidas en las fracciones de 
citosol y pared, 101 compartidas en citosol y membrana, 93 compartidas entre la membrana y la 
pared y 47 compartidas entre las tres fracciones. Las 131 proteínas de membrana fueron dividas en 
dos clases: Proteínas integrales y proteínas periféricas, clasificación basada en predicción 
computacional con TMHMM (Mawuenyega y col., 2005). 
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En el 2008, Målen y col. analizaron la subcepa Moreau de M. bovis cepa BCG, extrayendo proteínas 
lipofílicas. De esta manera, identificaron 351 proteínas en total, de las cuales 103 fueron predichas 
como proteínas integrales de membrana con al menos una región transmembranal y otras 84 
presentaban un valor positivo de hidrofobicidad grand average (GRAVY) sin regiones 
transmembranales, indicando el aumento de la probabilidad de la asociación a la membrana.  (Malen 
y col., 2008). 
 
3.3 Sistemas de secreción 
Las bacterias secretan un amplio número de proteínas hacia la superficie celular o hacia el medio 
extracelular (Posey y col., 2006). Gran parte de las investigaciones desarrolladas en la última década 
se han enfocado hacia el estudio de los mecanismos de secreción en las bacterias Gram-negativas 
(Koster y col., 2000; Thanassi y Hultgren, 2000; Lee y Schneewind, 2001), en las cuales las 
proteínas que van a ser translocadas deben atravesar dos barreras, la membrana citosólica o 
membrana interna (MI) y la membrana externa (ME). Por el contrario, la secreción de proteínas en 
las bacterias Gram-positivas ha sido menos estudiada y requiere del transporte a través de una sola 
membrana (Lee y Schneewind, 2001). 
 
Partiendo de la secuenciación de diferentes genomas de bacterias Gram-positivas, se ha encontrado 
que muchos de los genes que participan en el proceso de secreción y que inicialmente fueron 
identificados en E. coli también están presentes en estos organismos, sugieriendo una actividad 
funcional similar (van Wely y col., 2001). 
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Pese al número y la variedad de funciones que ejercen las proteínas secretadas, éstas se translocan 
utilizando un número restringido de mecanismos. En general, los mecanismos han sido subdividos 
en tres grandes grupos independientemente de la manera en que las proteínas sean subsecuentemente 
translocadas: El sistema o vía clásica de secreción (Sec o sistema de secreción tipo II), las vías 
alternas y la vía no clásica de secreción (Berks y col., 2000; Posey y col., 2006; Gibbons y col., 
2007; McCann y col., 2007). Así mismo, otros tipos o sistemas de secreción encontrados 
especialmente en bacterias Gram-negativas: I, III, IV y los autotransportadores, han sido clasificados 
como Sec-dependientes o Sec-independientes, de acuerdo a si utilizan o no la maquinaria de 
translocación Sec para su secreción (Lee y Schneewind, 2001; Henderson y col., 2004). En la figura 
5 se presenta un esquema de estos sistemas de secreción junto con las proteínas que se han 
encontrado implicadas en la maquinaria de translocación. Estos grupos pueden subdividirse a su vez 
en dos clases, dependiendo del mecanismo que utilicen las proteínas en la translocación a través de 
la membrana plasmática: Sec-dependiente y Sec-independiente (Koster y col., 2000; Thanassi y 
Hultgren, 2000). 
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Figura 5. Representación esquemática de los sistemas I, II, III y IV. La vía tipo I está ejemplificada 
por la hemolisina A (HlyA) secretada por E. coli, el sistema tipo III está ejemplificado por la 
proteína Yop de Yersinia spp., el tipo II por la secreción de pulanasa de Klebsiella oxytoca y el 
sistema tipo IV por la VirB en Agrobacterium tumefaciens. Las moléculas efectoras secretadas se 
observan de color gris. EM: Medio extracelular, OM: Membrana Externa, Peri: Periplasma, IM: 
Membrana Interna y Cyto: Citoplasma. Modificado de: Ian R. Henderson y col., 2004 (Henderson y 
col., 2004).  
 
3.3.1 Sistemas de secreción Sec-dependientes 
3.3.1.1 Sistema de secreción tipo II (SSTII) 
El sistema de secreción general o Sec, también ha sido identificado en la micobacteria (DiGiuseppe 
Champion y Cox, 2007) y transporta co-traduccional o post-traduccionalmente (Pohlschroder y col., 
2005) precursores de proteína no plegados que contienen una secuencia señal hacia la región N-
terminal caracterizada por la presencia de tres regiones: una región N-terminal cargada (N), una 
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central hidrofóbica (H) y una polar (C) que contiene un sitio de hidrólisis para una enzima SPasa I 
(Braunstein y col., 2003).  
 
Durante la secreción co-traduccional, una proteína citoplasmática llamada Partícula de 
Reconocimiento de Señal (SRP, por sus siglas en inglés) se acopla a la secuencia señal de la cadena 
polipeptídica que está siendo sintetizada en el ribosoma (Neumann-Haefelin y col., 2000). El 
complejo SRP/polipéptido se une en la cara citoplasmática de la membrana a la GTPasa FtsY, que 
cumple funciones análogas a las proteínas SRα y SRβ presentes en eucariotas, dirigiendo el 
complejo hacia el transportador SecYEG para dar lugar a la translocación e hidrólisis de la 
secuencia señal en la proteína madura (Rusch y Kendall, 2007) (Fig. 6A).  
 
Por el contrario, en el transporte post-traduccional, una vez completada (o parcialmente completada) 
la traducción de la proteína en el ribosoma, las moléculas chaperonas presentes en el citoplasma (por 
ejemplo, SecB o CsaA) mantienen al precursor en una conformación adecuada, es decir, previenen 
el plegamiento proteico. El complejo precursor/chaperona es reconocido por el motor molecular 
SecA, el cual se une al precursor y lo inserta dentro del poro SecYEG. Tanto en el sistema de 
translocación co-traduccional como en el post-traduccional, el proceso es dependiente de ATP 
(Driessen y col., 2001; Hegde y Bernstein, 2006; Rusch y Kendall, 2007) (Fig. 6B). 
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Figura 6. Representación esquemática de las interacciones de la secuencia señal con componentes 
de la maquinaria Sec durante la secreción. A. Transporte co-traduccional y B. Transporte post-
traduccional. Modificado de: (Stephenson, 2005).   
 
 
3.3.1.2 Autotransportadores 
 
Los autotransportadores representan una vía Sec-dependiente, debido a que utilizan la maquinaria 
Sec para atravesar la MI; sin embargo y como su nombre lo indica, dirigen su propia exportación 
(no requieren de factores adicionales). En términos generales, el extremo C-terminal de la proteína 
dirige la secreción de la región N-terminal a través de la ME (Koster y col., 2000; Thanassi y 
Hultgren, 2000).  
 
Es importante resaltar que los autotransportadores han sido considerados en algunos reportes como 
un SSTV, sin embargo, recientemente se publicó una revisión para evitar confusión en cuanto a la 
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terminología de la clasificación y se concluyó que el nombre de autotransportador es el que mejor 
describe al sistema (Henderson y col., 2004). 
 
3.3.2 Sistemas de secreción Sec-independientes 
3.3.2.1 Sistema de secreción tipo I (SSTI) 
No requiere de la presencia de una secuencia señal ubicada hacia el extremo N-terminal para 
atravesar la membrana citoplasmática (Koster y col., 2000); los sustratos transportados por esta vía 
presentan una señal de secreción en el extremo C-terminal, que en ningún momento es procesada. Si 
bien se sabe que este sistema es específico para proteasas, aún se desconoce la naturaleza de dicha 
señal y el mecanismo mediante el cual es reconocida (Thanassi y Hultgren, 2000; Lee y 
Schneewind, 2001). 
  
El SSTI está compuesto por: 1) un canal situado en la ME llamado PME (proteína de membrana 
externa), 2) un transportador ABC (ATP binding cassette, por sus siglas en inglés) ubicado en la MI 
y 3) una proteína periplásmica que también está anclada a la MI y que se denomina PF (proteína de 
fusión) (Thanassi y Hultgren, 2000; Buchanan, 2001). Los sistemas de transporte ABC pertenecen a 
una superfamilia de transportadores que son también utilizados por bacterias Gram-positivas y que 
existen en eucariotas, estos sistemas son responsables del transporte de un gran número de iones y 
de moléculas pequeñas (Binet y col., 1997).  
 
3.3.2.2 Sistema de secreción tipo III (SSTIII) 
Este sistema ha sido identificado en un gran número de patógenos de animales y plantas, donde tiene 
un papel en la translocación de factores anti-hospedero al interior del citosol de células eucarióticas 
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blanco. El SSTIII requiere cerca de 20 componentes de secreción que se ensamblan dentro de una 
amplia estructura que separa la membrana bacteriana y la membrana celular del hospedero (Hueck, 
1998).  
 
El SSTIII comparte un componente homólogo con la vía Sec, en el sentido en que la secreción a 
través de la ME requiere un miembro de la familia de las secretinas (proteínas formadoras de canal). 
Como ejemplos conocidos se destacan las secretinas YscC e InvG de Yersinia spp. y Salmonella 
typhimurium, respectivamente, las cuales han sido descritas como complejos en forma de anillos con 
un gran poro central (Thanassi y Hultgren, 2000).  
 
La mayoría de los componentes del SSTIII están cercanamente relacionados con componentes del 
cuerpo basal flagelar, que se encuentra entre la MI y la ME y provee un sitio de anclaje para el 
filamento flagelar. Por su parte, la cara citoplasmática del cuerpo basal contiene la maquinaria que 
dirige la secreción y el ensamblaje del flagelo vía hidrólisis de ATP (Young y col., 1999). 
 
3.3.2.3 Sistema de secreción tipo IV (SSTIV) 
Corresponde a una vía recientemente identificada que se ha encontrado como relevante en la 
translocación de ADN, especialmente ADN oncogénico o T-DNA (ADN tumoral) y proteínas 
efectoras (nucleoproteínas), hacia el núcleo de las células vegetales por el fitopatógeno 
Agrobacterium tumefaciens. Este sistema consta de 12 componentes denominados VirB1 a VirB11 y 
VirD4, que transfieren complejo proteína-ADN en un solo paso desde el citoplasma hasta la célula 
eucariota a través del pilus-T. (Thanassi y Hultgren, 2000). Un ejemplo clásico de secreción de 
proteínas por esta vía, es el de la toxina pertussis (agente causante de la tos ferina) de Bordetella 
 34
pertussis, además de otros patógenos para los cuales se han identificado sistemas homólogos, tales 
como Legionella pneumophila, Helicobacter pylori y Brucella suis, entre otros (Christie y Vogel, 
2000). 
 
3.3.3 Sistemas alternos de secreción 
Si bien algunos sistemas de secreción han sido ampliamente estudiados, actualmente se conocen 
sistemas alternos cuyo mecanismo de acción es ahora bien conocido y de particular interés para este 
trabajo junto con la vía Sec y el sistema de secreción no clásico, detallado posteriormente. En la 
figura 7 se muestran las características de las secuencias señal de estos sistemas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figura 7. Representación esquemática de las variaciones de secuencia señal. El color naranja indica 
la región n (N-terminal) de la secuencia señal, en color negro la región h (hidrofóbica) y en color 
azul la región c (C-terminal). +1 indica la primera posición de la proteína madura. Modificado de: 
CLC bio (CLC, 2006). 
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3.3.3.1 Vía Twin Arginine Translocation (Tat) 
La micobacteria utiliza también el sistema de secreción alterno Tat. A través de una maquinaria Sec-
independidente (DiGiuseppe Champion y Cox, 2007), se translocan proteínas plegadas que poseen 
en su extremo N-terminal un motivo consenso conservado definido por la secuencia [S/T]-RR-x-
FLK, donde la primera posición puede ser ocupada por una serina ó una treonina y la cuarta 
posición (x) por cualquier aminoácido (Berks y col., 2003; Sargent y col., 2006). El sistema requiere 
la inserción de un cofactor y de una molécula chaperona que reconoce específicamente la secuencia 
señal y la parte madura de un sustrato Tat (Muller y Klosgen, 2005). 
 
La estructura de la secuencia señal de Tat y Sec son similares, ya que ambas tienen un tri-dominio 
característico en la región N-terminal de la proteína (Pohlschroder y col., 2005). La secuencia señal 
de Tat contiene dos residuos de arginina en la región cargada positivamente y la sustitución de estas 
argininas puede resultar en el bloqueo de la translocación del sustrato, aunque en muchos casos 
sustituciones individuales permiten la secreción hacia la membrana celular (Bendtsen y col., 2005b). 
En la figura 8 se detallan los pasos seriados que son seguidos en este mecanismo secreción.  
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Figura 8. Mecanismo de secreción por la vía Tat. A. Proteína Tat en estado plegado con dos 
argininas pareadas al extremo N-terminal. B. La proteína es reconocida por una proteína chaperona 
que se une a la secuencia señal y un cofactor que se une posteriormente a la chaperona. C. Ocurre un 
ajuste del plegamiento entre el complejo chaperona, la proteína plegada y el cofactor. D. La 
chaperona se disocia del complejo y la proteína unida aún al cofactor es conducida hacia el 
complejo de translocación presente en la membrana celular, conformado por las proteínas 
transmembranales TatA, B y C. Allí, la secuencia señal de la proteína Tat se acopla en la cara 
citoplasmática de la proteína TatC. E. La proteína TatB que se encuentra adyacente a TatC, se une 
también a la secuencia señal para luego, F. mediar el reconocimiento por parte de la proteína TatA y 
de esta forma translocar la proteína para que se quede en la superficie celular o secretarla hacia el 
medio extracelular. Modificado de: (Muller y Klosgen, 2005). 
 
 
3.3.3.2 Secreción de Lipoproteínas-lipobox 
 
Las lipoproteínas son complejos macromoleculares compuestos por proteínas y lípidos; ellas están 
definidas como un subgrupo de proteínas bacterianas secretadas que cumplen un papel importante 
en la virulencia, por lo tanto representan posibles candidatos a una vacuna contra la TB (Rao y col., 
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2005). La biosíntesis de estas moléculas es conducida por una vía que parece ser altamente 
conservada y única en procariotas, que involucra tres enzimas, la fosfatidilglicerol:prolipoprotein 
diacilgliceril transferasa (Lgt), la prolipoprotein señal peptidasa (LspA) también conocida como 
SPasa II y la fosfolípido:apolipoprotein treansacetilasas (Lnt). La translocación de estas proteínas a 
través de la MI es realizada por la maquinaria de la vía Sec-dependiente (Tokuda, 2009) (Fig. 9).  
 
Una secuencia señal dirige la secreción de las pro-lipoproteínas hacía la membrana celular, el 
procesamiento ocurre por medio de la enzima Lgt, que usa fosfatos fosfolipídicos y cataliza la 
adición de una unidad de diacilglicerol a un grupo tiol de una cisteína conservada (Sander y col., 
2004).  
 
La modificación lipídica de la pro-lipoproteína es procesada por medio de una SPasaII (LspA), una 
peptidasa señal específica para las lipoproteínas. Esta enzima hidroliza la secuencia señal de la 
lipoproteína donde se encuentra la cisteína conservada en la posición +1 presente en el extremo C-
terminal del lipobox, que sirve de anclaje a la superficie celular y contiene el sitio de hidrólisis de la 
secuencia señal de la pro-lipoproteína (Sander y col., 2004).  Por lo tanto, esta cisteína representa el 
primer residuo del extremo N-terminal de la lipoproteína madura. Por último, la enzima Lnt cataliza 
la acilación del residuo de cisteína, modificación habitualmente observada en bacterias Gram-
negativas y posiblemente presente en las micobacterias (Tokuda, 2009). 
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La secuencia del motivo lipobox se encuentra documentada como [LVI][ASTVI][GAS]C, donde los 
residuos ubicados dentro de los corchetes pueden ser reemplazados por cualquiera de los 
aminoácidos presentes dentro de éstos en cada posición (Sander y col., 2004; Rezwan y col., 2007a). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figura 9. Procesamiento de lipoproteínas. Las lipoproteínas son sintetizadas como precursores con 
una secuencia señal que contiene un motivo consenso llamado lipobox. Estas son posteriormente 
translocadas a través de la membrana interna por el translocón Sec. La letra X representa un residuo 
diferente a asparagina (Asp). Modificado de: (Tokuda, 2009). 
 
 
 
3.3.4 Vía de secreción no clásica 
Los sustratos transportados mediante esta vía carecen de una secuencia señal N-terminal. En la 
micobacteria, parte del paradigma de esta vía de secreción puede ser resuelto a través del sistema 
ESX o snm, actualmente conocido como el sistema de secreción tipo VII, reponsable de la secreción 
de las proteínas de bajo peso molecular: ESAT-6 (early secretory antigenic target, 6 kDa) y CFP-10 
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(culture fíltrate protein, 10 kDa) (Berthet y col., 1998), que inducen una fuerte respuesta mediada 
por células T y representan factores clave en virulencia.  
 
Hoy se sabe que el operón esx y varios de los genes snm vecinos no son exclusivos de micobacterias 
patógenas como Mtb y M. leprae y han sido identificados en M. smegmatis, en otras actinobacterias 
y en algunas bacterias Gram-positivas, incluyendo Bacillus subtilis y Corynebacterium diphtheriae 
(Converse y Cox, 2005; Simeone y col., 2009). 
 
En la figura 10, se observa el modelo del sistema en M. smegmatis conservado en Mtb. Las proteínas 
ESAT-6 y CFP-10 requieren de la presencia de siete proteínas chaperonas para su secreción hacia el 
medio extracelular. 
 
 
 
 
 
 
 
 
 
 
Figura 10. Modelo de secreción en M. smegmatis. CM: Membrana citoplasmática; PG: capa de 
peptidoglicano; mAG: capa de micolil-arabinogalactano; MycP1: Micosin-1 serin proteasa 
(regulador del sistema). Las proteínas Sm3869, Sm3870 y Sm3877 se encuentran ancladas a la 
membrana citoplasmáticas, contrario a las proteínas Sm3166 y Sm3871, que se encuentran en el 
citosol. Tomado de: (Converse y Cox, 2005). 
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3.4 Algoritmos predictivos 
La identificación de características desconocidas en las secuencias de las proteínas fue soportada por 
la Teoría de Probabilidad (TP) y expresada a partir de los modelos informáticos disponibles de 
aprendizaje de máquina que se utilizaron; éstos han sido entrenados por medio de información 
conocida y previamente caracterizada. Para tal efecto, la predicción está fundamentada sobre la 
probabilidad, entendida como un proceso aleatorio expresado como la razón entre los números de 
casos favorables y el número de casos posibles (Miles, 2005). 
 
Los métodos computacionales para la predicción de localización subcelular de proteínas pueden 
dividirse en dos categorías: aquellos que de manera exclusiva usan como entrada la secuencia de 
aminoácidos de las proteínas y los métodos que además requieren como entrada niveles de 
expresión, perfiles filogenéticos, información a partir de contexto-léxico o los términos numerados 
en Gene Ontology (GO-numbers). Dentro de los métodos de aprendizaje de máquina actualmente 
utilizados para la predicción de localización subcelular, se encuentran las Redes Neuronales (NNs, 
por sus siglas en inglés), los Modelos Ocultos de Markov (HMMs, por sus siglas en inglés) y las 
Máquinas por Vectores de Soporte (SVMs) (Hakan, 2003; Schneider y Fechner, 2004; Emanuelsson 
y col., 2007; Klee y Sosa, 2007). Los primeros, presentan un tipo de implementación práctica, son 
modelos bioinspirados y han sido ampliamente utilizados en el reconocimiento de patrones; los 
HMMs, constituyen una herramienta heurística soportada en la TP y junto con las NNs han sido 
utilizados de forma combinada para la predicción de la localización de proteínas. Por último, los 
vectores de soporte permiten la clasificación y el agrupamiento de las proteínas, lo que facilita 
trabajar con conjuntos por sus características o por su similitud (Emanuelsson y col., 2007). 
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3.5 Predicción de localización subcelular  
3.5.1 General 
3.5.1.1 Predictores generales 
3.5.1.1.1 PA-SUB v.2.5   
La herramienta PA-SUB v.2.5 (Proteome Analyst Specialized Subcellular Localization Server), se 
encuentra incluida en el servidor de Proteome Analyst (http://www.cs.ualberta.ca/~BIOINFO/PA/) y 
está basada en técnicas de aprendizaje de máquina. Permite la predicción de la localización 
subcelular de grandes volúmenes de proteínas de animales, plantas, hongos y bacterias Gram-
positivas y Gram-negativas. Dentro de la metodología de la herramienta, se encuentra la 
comparación por homología con proteínas incluidas en la base de datos SWISS-PROT (Lu y col., 
2004). 
 
3.5.1.1.2 Gpos-PLoc  
Es un clasificador general (http://www.csbio.sjtu.edu.cn/bioinf/Gpos/) de proteínas de bacterias 
Gram-positivas, basado en el modelo discreto GO-PseAA y el motor operativo OET-KNN 
(optimized evidence-theoretic k-nearest neighbors). Los compartimentos tenidos en cuenta para la 
predicción de localización subcelular son: Pared celular, citoplasma, compartimento extracelular, 
periplasma y membrana plasmática.  
 
Para el entrenamiento de la herramienta, Shen y col. realizaron una búsqueda en el campo de 
“classification organism” de la base de datos SWISS-PROT, en donde únicamente secuencias 
anotadas como Firmicutes y Actinobacteria (bacterias Gram-positivas) fueron incluidas en el 
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conjunto de datos. Para eliminar redundancias y sesgos por homología, solamente proteínas con una 
identidad inferior al 25% se incluyeron en el conjunto de prueba.  
 
En total 220 proteínas se utilizaron para el entrenamiento de la herramienta: 11 proteínas de pared 
celular, 79 de citoplasma, 61 proteínas extracelulares, 4 de periplasma y 65 de membrana 
plasmática. Por otra parte, 232 proteínas hicieron parte del conjunto de prueba: 3 ubicadas en la 
pared, 117 en citoplasma, 47 extracelulares, 1 de periplasma y 64 de la membrana plasmática (Shen 
y Chou, 2007). 
 
3.5.2.1.2 PSORTb v.2.04  
La herramienta está basada en una SVM, en la cual todos los datos son mapeados como vectores en 
un espacio n-dimensional de características. PSORTb v.2.0.4 (http://www.psort.org/psortb/) fue 
entrenada y evaluada con proteínas reportadas experimentalmente de bacterias Gram-positivas (576 
proteínas) y Gram-negativas (1591 proteínas), prediciendo cuatro sitios de localización: Citoplasma, 
membrana citoplasmática, pared celular y medio extracelular. La herramienta es capaz de predecir la 
localización subcelular de proteínas de bacterias Gram-positivas, con una con una medida de 
precisión del 96% (Gardy y col., 2005). 
 
3.5.2 Específica 
3.5.2.1 Herramientas basadas en características 
3.5.2.1.1 SignalP 3.0  
El método predictivo SignalP 3.0 (http://www.cbs.dtu.dk/services/SignalP/) fue creado para el 
reconocimiento de proteínas secretadas por vía clásica, identificando la secuencia señal y el sitio de 
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hidrólisis; la herramienta está basada en NNs y HMMs entrenados con conjuntos de secuencias 
independientes tanto para procariotas como para eucariotas. 
 
En el caso de procariotas, bacterias Gram-positivas y Gram-negativas fueron utilizadas como 
conjunto de entrenamiento para la herramienta. Para la identificación de proteínas secretadas, fue 
empleado el grupo de las Firmicutes y Actinobacterias (Nielsen y col., 1997; Nielsen y Krogh, 
1998; DyrlÃ¸v Bendtsen y col., 2004; Emanuelsson y col., 2007). 
 
3.5.2.1.2 TatP  1.0  
Esta herramienta predictiva fue desarrollada para la identificación de proteínas bacterianas que 
presentan secuencia señal Tat, discriminando las proteínas citoplasmáticas que contienen motivos 
similares, así como también proteínas con secuencia señal por vía clásica. Esta metodología permite 
el filtrado de las secuencias de entrada a partir de las sintaxis de expresiones regulares de Perl 
(http://www.cbs.dtu.dk/services/TatP/). 
 
A su vez, discrimina por hidrofobicidad los péptidos de tipo Sec de los de tipo Tat por medio de dos 
NNs artificiales. Por último, la herramienta reporta un posible sitio de hidrólisis para la secuencia 
señal (Bendtsen y col., 2005b; Emanuelsson y col., 2007). 
 
3.5.2.1.3 LipoP 1.0 
LipoP 1.0 es un método para predecir secuencia señal en lipoproteínas de bacterias Gram-negativas  
(http://www.cbs.dtu.dk/services/LipoP/). Para ello, los autores entrenaron un HMM con capacidad 
para distinguir entre lipoproteínas (proteínas hidrolizadas por una SPasaII), proteínas hidrolizadas 
 44
por una SPasaI, proteínas citoplasmáticas y proteínas transmembranales. Aunque la herramienta fue 
entrenada con proteínas de Gram-negativas, su efectividad en la identificación de secuencia señal en 
proteínas de Gram-positivas incluidas en el conjunto de prueba fue del 92,9%. Para corroborar la 
efectividad del conjunto de entrenamiento, se entrenó de manera paralela una NN artificial 
obteniendo resultados muy similares a los obtenidos por el HMM previamente implementado 
(Juncker y col., 2003; Emanuelsson y col., 2007). 
 
3.5.2.1.4 SecretomeP 2.0  
SecretomeP 2.0 es una NN entrenada con proteínas de bacterias Gram-positivas y Gram-negativas, 
cuya función es la identificación de proteínas secretadas por vía no clásica 
(http://www.cbs.dtu.dk/services/SecretomeP/). 
 
Los autores de la herramienta probaron el método sobre la base de datos de SignalP 3.0, lo cual 
permitió concluir que ésta es capaz de discriminar proteínas citoplasmáticas de aquellas secretadas 
por vía clásica (Bendtsen y col., 2005a). 
 
3.5.2.1.5 TMHMM 2.0  
TMHMM es una herramienta de predicción de topología transmembranal basado en un HMM 
(http://www.cbs.dtu.dk/services/TMHMM/). La herramienta implementada es capaz de discriminar 
entre proteínas solubles y proteínas de membrana con una especificidad del 99%, este grado de 
precisión permitió predecir de manera confiable proteínas integrales de membrana en eucariotas, 
bacterias Gram-positivas, Gram-negativas, parásitos y hongos (Sonnhammer y col., 1998; Krogh y 
col., 2001). 
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3.5.2.1.6 Phobius  
Phobius es una herramienta que predice tanto hélices transmembranales como secuencia señal y es 
capaz de discriminar la una de la otra. Esta herramienta fue creada debido al problema inherente en 
la alta similitud entre las regiones hidrofóbicas de las hélices transmembranales y la secuencia señal, 
resultando en predicciones cruzadas (http://phobius.sbc.su.se/).  
 
El predictor está basado en un HMM que modela las diferentes regiones de una secuencia señal y las 
diferentes regiones de una proteína transmembranal en una serie de estados interconectados. Las 
falsas clasificaciones de secuencia señal se redujeron de un 26,1% a un 3,9% y las falsas 
clasificaciones de hélices transmembranales fueron reducidas de un 19,0% a un 7,7% cuando el 
programa fue probado sobre los proteomas de Homo sapiens y E. coli  (Kall y col., 2004). 
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4. OBJETIVOS 
 
4.1 Objetivo General 
Identificar a través de algoritmos predictivos, proteínas de superficie a partir del proteoma de Mtb 
H37Rv y confirmar su localización subcelular por medio de fraccionamiento subcelular e IEM. 
 
4.2 Objetivos Específicos 
• Identificar las herramientas adecuadas para realizar la predicción de la localización 
subcelular de proteínas micobacterianas y su topología transmembranal. 
• Predecir a partir de secuencias de aminoácidos, las vías de secreción a membrana en el 
proteoma de Mtb H37Rv y en proteínas identificadas experimentalmente en estudios previos. 
• Confirmar experimentalmente por fraccionamiento subcelular e IEM la localización de tres 
proteínas seleccionadas para cada vía de secreción, derivadas del análisis predictivo sobre el 
proteoma. 
   
5. HIPÓTESIS 
 
Proteínas de Mtb H37Rv localizadas teóricamente en superficie por diferentes métodos 
computacionales, coincidirán en su localización al ser corroboradas experimentalmente por 
fraccionamiento subcelular e IEM, permitiendo validar las predicciones obtenidas mediante las 
herramientas bioinformáticas utilizadas. 
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6. METODOLOGÍA 
 
La metodología detallada a continuación se encuentra divida en dos fases, una computacional y otra 
experimental. Un esquema que resume la metodología general utilizada en este trabajo se muestra en 
la figura 11. 
 
Figura 11. Esquema resumido de la metodología computacional y experimental. * Base de datos 
utilizada como criterio de selección de los controles negativos para la IEM. 
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6.1 Fase Computacional 
 
6.1.1 Obtención y análisis del proteoma de Mtb H37Rv  
Las secuencias proteicas derivadas del proteoma de Mtb H37Rv fueron descargadas de tres bases de 
datos: 1) Instituto para la Investigación Genómica (TIGR) disponible en http://cmr.tigr.org/tigr-
scripts/CMR/shared/Menu.cgi?menu=genome, que pertenece actualmente al JCVI (Instituto J. Craig 
Venter: http://www.jcvi.org/), (2) Tuberculist disponible en http://genolist.pasteur.fr/TubercuList/ y 
3) Instituto Sanger disponible en ftp://ftp.sanger.ac.uk/pub/tb/sequences/TB.pep. Se realizó una 
comparación exhaustiva entre las secuencias descargadas con el fin de depurarlas y crear un solo 
repositorio de secuencias, de esta manera se obtuvo el listado final empleado para los análisis de este 
trabajo.   
 
Para la predicción de las proteínas, se usaron varias herramientas bioinformáticas que se pueden 
agrupar en dos aproximaciones: La específica (herramientas basadas en características) y la general 
(herramientas de localización subcelular general), detalladas a continuación: 
 
6.1.2 Predicción mediante herramientas basadas en características (aproximación específica) 
La búsqueda de secuencia señal para cada una de las vías de secreción (Sec, Tat y lipobox) se realizó 
mediante herramientas basadas en características, teniendo en cuenta la opción de Gram-positive 
Bacteria. Para la predicción de secuencia señal por vía clásica (Sec-dependiente), se utilizó el 
servidor SignalP 3.0 (http://www.cbs.dtu.dk/services/SignalP/). En este análisis solamente se 
aceptaron aquellas proteínas que presentaron un puntaje de probabilidad de secuencia señal ≥ 0,5, 
acorde al resultado del HMM.  
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En la vía alterna de secreción Tat, para la búsqueda del motivo ubicado entre las regiones N y H de 
la secuencia señal (primeros 50 aminoácidos), se usó el servidor TatP 1.0 
(http://www.cbs.dtu.dk/services/TatP/) en donde un puntaje ≥ 0,5 se consideró como indicativo de la 
existencia de un potencial precursor Tat. 
 
Adicionalmente, para la predicción del lipobox presente en las lipoproteínas, se utilizó el servidor 
LipoP 1.0 (http://www.cbs.dtu.dk/services/LipoP/), que toma como referencia para la predicción los 
primeros 70 aminoácidos de las secuencias. Las proteínas que presentaron el mejor puntaje para 
secuencia señal tipo II y una alta probabilidad de hidrólisis por una SPasa II, fueron incluidas. 
 
Para la identificación de proteínas que carecen de una secuencia señal aparente y que se secretan por 
otros mecanismos, se utilizó la herramienta SecretomeP 2.0 disponible en 
(http://www.cbs.dtu.dk/services/SecretomeP/). Al igual que en las herramientas SignalP 3.0 y TatP 
1.0, un puntaje  ≥0.5 fue considerado como un indicativo de secreción.  
 
La predicción de la topología transmembranal fue realizada para todas las proteínas obtenidas bajo 
el análisis de las herramientas basadas en características mencionado anteriormente. La herramienta 
bioinformática utilizada fue TMHMM 2.0 (http://www.cbs.dtu.dk/services/TMHMM/), para 
identificar la presencia, ubicación y orientación de las hélices transmembranales. Teniendo en 
cuenta el número previsto de aminoácidos presentes en las hélices (ExpAA), si este número es 
mayor a 18, es muy probable que la proteína sea transmembranal o que contenga una secuencia 
señal, así como el número esperado de aminoácidos de la hélice transmembranal en los primeros 60 
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residuos de la proteína (first 60 AAs), si este número es inferior a 60, entonces la proteína de entrada 
puede no tener una hélice transmembranal y sí una secuencia señal. 
 
Con el fin de diferenciar la secuencia señal (tanto de la vía clásica como de las alternas) de hélices 
transmembranales ubicadas hacia el extremo N-terminal, se utilizó la herramienta Phobius 
(http://phobius.sbc.su.se/), para discriminar posibles conformaciones α-helicales ubicadas en la 
región h de la secuencia señal, que puediesen ser erróneamente clasificadas (Kall y col., 2004; 
Emanuelsson y col., 2007; Malen y col., 2007).  
 
6.1.3 Predicción de localización subcelular general (aproximación general) 
Las proteínas predichas anteriormente mediante las herramientas basadas en características, fueron 
posteriormente sometidas a análisis predictivo basado en la clasificación por su localización 
subcelular general. Para ello, fueron empleadas las herramientas Gpos-PLoc 
(http://www.csbio.sjtu.edu.cn/bioinf/Gpos/), PSORTb v.2.0.4 (http://www.psort.org/psortb/) y PA-
SUB v.2.5 (http://pasub.cs.ualberta.ca:8080/pa/Subcellular). En los tres casos, se realizó la 
predicción seleccionando la opción de Gram-positive Bacteria. 
 
6.1.4 Selección de proteínas candidatas 
Las proteínas que presentaron una secuencia señal para una vía de secreción en particular y las 
identificadas por SecretomeP 2.0, fueron comparadas con el listado de 100 proteínas de membrana 
confirmadas por proteómica en los estudios realizados por Gu y col. (2003) y Sinha y col. (2005). 
Las proteínas de superficie derivadas de esta comparación y exclusivas para cada vía, fueron 
seleccionadas como controles positivos en la IEM (una proteína control por vía). Como controles 
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negativos se seleccionaron proteínas derivadas del listado de proteínas citoplasmáticas reportadas en 
la base de datos del consorcio TBsgc (http://www.doe-mbi.ucla.edu/TB/), a las cuales se les aplicó 
la misma metodología predictiva realizada anteriormente (no debían presentar secuencia señal, ni 
predicción en superficie por localizadores generales, o anclaje transmembranal). 
 
Otras proteínas candidatas exclusivas para cada vía y obtenidas a partir de la predicción realizada 
para el proteoma completo de Mtb H37Rv, fueron también utilizadas en el análisis experimental. En 
resumen, cada vía de secreción incluyó una proteína confirmada en membrana por proteómica y dos 
adicionales tomadas del análisis de predicción sobre el proteoma completo.  
 
6.1.5 Criterio de selección 
Dentro del grupo de proteínas candidatas fueron incluidas aquellas que presentaron un alto puntaje 
de probabilidad de presencia de secuencia señal para cada una de las vías anteriormente 
mencionadas. En el caso de SignalP 3.0, TatP 1.0 y SecretomeP 2.0, las proteínas debieron presentar 
un puntaje  ≥0,5 y para lipobox el mejor puntaje observado correspondiente a la probabilidad de 
hidrólisis por una SPasa II. Solamente fueron escogidas proteínas que no estuvieran presentes en 
más de una vía de secreción y que en lo posible no tuvieran publicaciones previas. En el caso de los 
controles positivos, las proteínas seleccionadas debían estar apoyadas por al menos una publicación. 
 
Así mismo, las proteínas seleccionadas bajo el criterio anterior debían ser predichas en la superficie 
celular por cualquiera de las herramientas de localización subcelular general, especialmente Gpos-
PLoc y PSORTb v. 2.0.4 (algoritmos validados para la predicción de proteínas micobacterianas). 
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Adicionalmente, las proteínas seleccionadas debían contener por lo menos una hélice 
transmembranal, preferiblemente ubicada en una región diferente al extremo N-terminal 
(confirmada por Phobius) a excepción de las lipoproteínas, cuyo lipobox les sirve de anclaje a la 
superficie celular. 
 
6.1.6 Predicción de epítopes B lineales  
La predicción de epítopes B lineales fue realizada empleando la herramienta ANalyse THE 
PROTeins (Antheprot) disponible en http://antheprot-pbil.ibcp.fr/ y el servidor BepiPred 1.0 
(http://www.cbs.dtu.dk/services/BepiPred/). Los epítopes B predichos por Bepipred se compararon 
con los valores dados para cada aminoácido por AntheProt, combinando tres perfiles físico-químicos: 
antigenicidad combinada (PARKER), hidrofilicidad (HOP) y accesibilidad al solvente (BOG). Los 
valores obtenidos para cada perfil fueron promediados en grupos de 20 aminoácidos. 
 
Los mejores promedios para cada una de las proteínas fueron considerados en la selección de los 
epítopes B, los cuales fueron luego sometidos a una comparación por homología mediante la 
herramienta BLASTp, con el objetivo de realizar la posterior síntesis de dos péptidos para cada una 
de las proteínas candidatas, los cuales se inocularon en conejos para producir anticuerpos 
policlonales.  
 
6.2 Fase Experimental 
 
6.2.1 Síntesis de péptidos 
Los péptidos obtenidos por medio de predicción de epítopes B lineales para cada proteína seleccionada, 
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se sintetizaron químicamente por el grupo funcional de química de la FIDIC mediante síntesis múltiple 
en fase sólida (Houghten, 1985), resina BHA (0,7 meq/mg) y aminoácidos protegidos por t-Boc. Los 
péptidos se liofilizaron, se purificaron por cromatografía líquida de alto desempeño en fase reversa 
(RP-HPLC) y se caracterizaron por espectrometría de masas MALDI-TOF (Bruker, USA). Cisteínas y 
glicinas fueron adicionadas a ambos extremos de la cadena y se oxidaron a pH 7,5 para facilitar su 
polimerización. Para cada proteína fueron sintetizados dos péptidos de 20 aminoácidos, no 
sobrelapados. 
  
6.2.2 Tamizaje de conejos 
El suero de 48 conejos New Zealand (el doble de los necesarios para la inmunización) fue colectado 
antes de la inmunización mediante punción en la oreja derecha, con el fin de seleccionar animales 
que no presentaran reconocimiento previo a Mtb. Para ello, proteínas de lisado con una 
concentración de 1.134 µg/µL de Mtb se solubilizaron en buffer Laemmli y se separaron por 
electroforesis en gel de poliacrilamida con dodecilsulfato sódico (SDS-PAGE), usando un gradiente 
de acrilamida de 10-20% (p/v). Las proteínas del gel fueron transferidas a una membrana de 
nitrocelulosa y ésta fue teñida con rojo de Ponceau para evidenciar la existencia de bandeo. La 
membrana fue posteriormente bloqueada por incubación con una solución de Tris Buffer Salino 
(TBS)-Tween 1% y leche descremada al 5%, para evitar reconocimientos inespecíficos. Esta 
membrana fue luego lavada cinco veces con TBS-Tween 1% y cortada en tiras de 0,4 mm cada una.  
 
Cada una de las tiras fue incubada durante una hora a temperatura ambiente (TA) en la solución de 
bloqueo, con una dilución 1:100 de cada uno de los sueros pre-inmunes. Como anticuerpo 
secundario se empleó anti-conejo IgG (Vector Laboratories, Inc. Burlingame, CA) acoplado a 
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fosfatasa alcalina, diluido 1:4.500 en la solución de bloqueo. El anticuerpo unido específicamente a 
la membrana fue revelado por una reacción enzimática colorimétrica utilizando una solución 
activadora (100 mM Tris-HCl pH 9,0, 150 mM NaCl, 1 mM de MgCl2, 33 µL de NBT y 16,5 µL  de 
BCIP). 
 
6.2.3 Inoculación de péptidos en conejos 
En este trabajo se utilizaron sueros pre-inmunes e inmunes obtenidos en el 2005, derivados de la 
inoculación de péptidos (provenientes de algunas proteínas seleccionadas en este estudio) en 
conejos. En la tabla 8 se muestran tanto las proteínas para las cuales ya existían sueros como 
aquellas para las cuales se sintetizaron péptidos y se inocularon. En ambos casos se muestra la 
secuencia de los péptidos junto con la información de los animales en los cuales fueron inoculados.  
 
Después de realizada la evaluación de los conejos, se seleccionaron aquellos que no presentaron 
bandeo en el immunoblotting. De esta forma, un total de 24 conejos fueron inmunizados 
subcutáneamente (4 conejos por proteína, es decir, dos conejos por péptido) y cada animal recibió 
una mezcla de 0,6 mg/mL de péptido sintético polimerizado. Los péptidos emulsificados en 
adyuvante incompleto de Freund fueron inoculados los días 0, 20 y 40. Los sueros se colectaron 
antes de la primera inmunización (suero pre-inmune) y la sangría final 20 días después de la tercera 
(suero inmune). Como control positivo, fue utilizado el suero de un conejo inoculado con lisado 
total de Mtb H37Rv y como blanco, uno inoculado solamente con adyuvante. Los animales fueron 
mantenidos bajo condiciones controladas de alimentación y aireación. 
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6.2.4 Cultivo de Mtb, M. smegmatis y E. coli 
Para el crecimiento de la cepa de Mtb H37Rv (ATCC 27294), se utilizó el medio líquido 7H9 con 
Tween 80 al 0,05% y glicerol al 0,2%, enriquecido con 10% de OADC (albúmina, dextrosa, catalasa 
y ácido oléico). El tiempo de crecimiento osciló entre 17 y 25 días a 37°C en agitación. Transcurrido 
este tiempo, la bacteria fue obtenida por centrifugación a 12,500 rpm durante 20 min a 4°C, 
resuspendida en 1 mL de PBS 1X y almacenada a -20°C. De igual forma, como control de 
crecimiento se utilizó una caja de petri con medio sólido 7H10 suplementado bajo las mismas 
condiciones mencionadas anteriormente y con la misma temperatura de crecimiento. 
 
En el caso de M. smegmatis (París 4995), el crecimiento fue realizado en cajas de petri con medio 
7H10 suplementado con 10% de ADC y ciclohexamida (100 µg/mL) durante 3-4 días a 37°C. La 
cosecha fue realizada mediante asadas de colonias resuspendidas posteriormente en PBS 1X y 
almacenadas bajo las mismas condiciones anteriormente mencionadas. 
 
Para el cultivo de E. coli, se realizó un inóculo de la cepa TOP10 (Invitrogen) en 4 mL de medio 
Luria Bertani (LB) estéril conteniendo: 10 gr de bacto-triptona, 5 gr de extracto de levadura y 10 gr 
de NaCl (cálculos para 1 L). El inóculo fue puesto a crecer durante 16-18 horas a 37°C en agitación. 
 
6.2.5 Obtención de lisado de Mtb, M. smegmatis y E. coli por sonicación 
Un volumen de 10 mL de micobacteria crecida bajo las condiciones mencionadas previamente fue 
resuspendido en 20 mL de PBS 1X conteniendo DNAsa, RNAsa y un coctel de inhibidores de 
proteasas (1 mM fluoruro de fenilmetilsulfonilo [PMSF], 1mM EDTA, 1 mg/mL Leupeptina y 1 
mg/mL Pepstatina A). Se realizaron cuatro lavados con PBS 1X, disminuyendo gradualmente su 
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volumen antes de la sonicación. Posteriormente, la bacteria fue sonicada dos veces durante 15 min 
c/u, con una amplitud de 3.0 y un ciclo de trabajo del 80% en baño de hielo, usando un Branson 
Sonifier® Ultrasonic Cell Disruptor 450. El sonicado fue luego centrifugado a 650 x g por 20 min y 
el sobrenadante obtenido fue centrifugado a 36,000 x g for 45 min a 4˚C. La concentración de las 
proteínas fue determinada por un ensayo de ácido bicinconínico (BCA) usando como estándar 
albúmina sérica bovina (BSA) y analizado en un lector de ELISA (Multiskan® EX, Waltham, MA). 
 
Para la obtención de lisado de E. coli, posterior al crecimiento bajo las condiciones de cultivo ya 
mencionadas, la bacteria fue centrifugada a 3,500x g por 15 min y posteriormente el pellet fue 
resuspendido en úrea 6M. Se repitió una centrifugación bajo las mismas condiciones y el 
sobrenadante fue luego sonicado tres veces con una amplitud de 0,5 y un ciclo de trabajo del 20% en 
baño de hielo. El sonicado fue entonces centrifugado bajo las mismas condiciones ya mencionadas y 
la concentración de las proteínas fue determinada también por BCA usando como estándar BSA. 
 
6.2.6 Ensayo por inmunoabsorción ligado a enzimas (ELISA) 
Se realizó una ELISA con el objetivo de evaluar el reconocimiento de proteínas del lisado de Mtb 
H37Rv por parte de los anticuerpos presentes en cada suero pre-inmune e inmune. Para esto, se 
fijaron en una placa de 96 pozos 100 µL de lisado (sin diluir) por pozo durante 90 min a 37°C. 
Transcurrido este tiempo, se realizaron cuatro lavados con buffer fosfato salino (PBS)-Tween 0,05% 
y un lavado final con agua destilada. Luego, se bloquearon los sitios inespecíficos de 
reconocimiento durante 2 horas a 37°C mediante la adición de 200 µL de la solución de lavado con 
leche descremada al 4%. Posteriormente, se adicionaron 100 µL de anticuerpo primario (suero pre-
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inmune o inmune) con una incubación de 1 hora a 37°C realizando la misma cantidad de lavados 
anteriormente descrita.  
 
Pasado este tiempo, el anticuerpo secundario anti-conejo (1:5.000) se diluyó en la solución de 
bloqueo y se dejó incubando durante 1 hora a 37°C, seguido de los respectivos lavados. Para revelar 
la reacción, se utilizó el kit TMB microwell peroxidase substrate system (2-C) (KPL, Gaithersburg, 
MD) adicionando 100 µL en una proporción 50:50 de las soluciones A y B e incubando a TA 
durante un tiempo aproximado que varió entre 15 y 20 min para dar una coloración azul. Para 
detener la reacción se adicionaron 50 µL de ácido sulfúrico 1 N, obteniendo un color amarillo. 
Como control positivo fue utilizado suero hiperinmune anti-lisado de Mtb y como control negativo 
PBS 1X en lugar de anticuerpo primario. 
 
6.2.7 Fraccionamiento subcelular 
Alícuotas de 25 mL obtenidas de bacteria mantenida en medio 7H9, se centrifugaron a 12.000 rpm 
durante 20 min a 4°C. El pellet obtenido fue resuspendido en 1 mL de PBS 1X. Posteriormente, se 
realizó la inactivación de la bacteria llevando a ebullición por 1 hora y 30 min, seguido de una 
centrifugación a 5.000x g por 20 min a 4°C. El sobrenadante fue descartado y el peso de las células 
obtenidas fue hallado por diferencia de peso entre un recipiente vacío y el que contenía la bacteria.  
 
Por cada gramo de células obtenido se adicionaron 2 mL de buffer de lisis (para 100 mL: 23,3 µL de 
Pepstatina, 50 µL de Leupeptina, 200 µL de PMSF, 60 µL de DNAsa, 60 µL de RNAsa) con 
lisozima (2,4 mg/mL) y la mezcla fue agitada fuertemente por 30 seg. Las muestras se dejaron en 
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agitación durante 25 min a 37°C y luego se sonicaron por 15 min en baño de hielo en un ciclo de 
trabajo del 80% y una amplitud de 3. 
 
Posteriormente, se adicionó buffer de lisis sin lisozima y las muestras se dejaron en reposo toda la 
noche a 4°C. Pasado este tiempo, se centrifugaron a 3.000x g 5 min a 4°C y el sobrenadante fue 
luego centrifugado a 27.000x g por 1hora a 4°C y el pellet fue resuspendido en en buffer de lisis con 
lisozima. 
 
Seguido de esto, las muestras fueron incubadas en agitación por 1 hora a 37°C, la sonicación se 
repitió bajo las mismas condiciones que la primera vez y el sonicado fue centrifugado a 3.000x g 
durante 5 min a 4°C. El sobrenadante fue separado del pellet y cada uno de ellos fue almacenado 
para su posterior utilización.  
 
Tanto el sobrenadante (en donde se encuentran las fracciones de membrana y citosol) como el pellet 
(pared) fueron centrifugados a 27.000x g por 20 min a 4°C (para la eliminación de material 
contaminante). Se descartó el pellet de la fracción membrana-citosol y se unieron los sobrenadantes 
de la primera y segunda lisis. Se centrifugaron dichos sobrenadantes a 100.000x g por 3 horas a 4°C 
dos veces. El pellet obtenido correspondió a la fracción de membrana celular y fue lavado con buffer 
de lisis sin DNAsa ni RNAsa; el sobrenadante correspondió entonces a la fracción de citosol. 
 
Para obtener la fracción de filtrado de cultivo (CFP), la bacteria fue centrifugada a 12.000 rpm 
durante 20 min a 4°C y el sobrenadante fue filtrado con pirinola de 0,2 µm. Tanto la pared celular 
como la membrana, el citosol y el filtrado fueron resuspendidos en bicarbonato de amonio. 
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Posteriormente, se llevó a cabo una diálisis de todas las fracciones contra PBS 1X en membrana de 
3.500 MWCO por 24 horas a 4°C, realizando tres cambios de buffer y se almacenaron a -70°C. 
Finalmente, las fracciones obtenidas fueron cuantificadas por BCA (Hirschfield y col., 1990; Lee y 
col., 1992). 
 
6.2.8 Adsorción de sueros con lisado de M. smegmatis y E. coli 
El suero de cada conejo (pre-inmune e inmune) fue pre-adsorbido en los lisados de E. coli y M. 
smegmatis para eliminar reactividad cruzada, en columnas de afinidad de sefarosa 4B (Pharmacia 
Biotech) previamente activada con bromuro de cianógeno (CNBr), bajo las recomendaciones del 
fabricante. Brevemente, 5 mL de cada suero fueron adicionados a 4 mL de cada lisado ya acoplado a 
las columnas de afinidad y dejados en agitación por 20 min a TA. Este procedimiento fue realizado 
dos veces usando una columna nueva de Sefarosa-lisado cada vez. Luego, se realizó un immunoblot 
con los sueros adsorbidos. 
 
6.2.9 Immunoblotting 
Sueros obtenidos a partir de la inoculación de los péptidos derivados de las proteínas escogidas y de 
los controles de la inoculación (positivo y blanco), fueron probados contra el lisado de Mtb (1.134 
µg/µL) y contra las fracciones subcelulares obtenidas previamente: Membrana: 1.623 µg/µL, pared: 
1.344 µg/µL, citosol: 4.5 µg/µL y CFP: 4.03 µg/µL. Para ello, tanto las proteínas del lisado como 
las fracciones obtenidas fueron solubilizadas en buffer Laemmli y separadas mediante electroforesis 
SDS-PAGE en geles discontinuos usando un gradiente de acrilamida de 10-20% (p/v). Las proteínas 
de los geles fueron transferidas a membranas de nitrocelulosa y teñidas con rojo Ponceau. 
Posteriormente, las membranas fueron bloqueadas por incubación con una solución de TBS-Tween 
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1% y leche descremada al 5%. Esta membrana fue lavada cinco veces con TBS-Tween 1%, y 
cortada en tiras de 0,4 mm cada una.  
 
Cada tira obtenida de la membrana fue incubada durante una hora a TA con una dilución 1:100 de 
suero pre-inmune y otras tiras fueron incubadas con sueros inmunes diluidos en la solución de 
bloqueo (Tabla 1):   
 
Tabla 1. Diluciones utilizadas para los sueros inmunes. 
Suero Dilución 
Rv0200 1:10 
Rv1733c 1:10 
Rv0403c 1:10 
Rv1280c 1:100 
Rv3630 1:50 
Rv3069 1:100 
Rv0418 1:100 
Rv1022 1:10 
Rv0835 1:10 
Rv0556 1:10 
Rv0361 1:10 
Rv0178 1:10 
Rv0126 1:100 
Rv1326c 1:50 
Hiperinmune (+) 1:100 
Blanco (-) 1:100 
 
Como anticuerpo secundario se empleó anti-conejo IgG (Vector Laboratories, Inc. Burlingame, 
CA), acoplado a fosfatasa alcalina y diluido 1:5.000 en la solución de bloqueo. El anticuerpo unido 
específicamente a la membrana fue revelado por una reacción enzimática colorimétrica 
(NBT/BCIP). Como control positivo fue utilizado suero hiperinmune anti-lisado de Mtb. El peso 
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molecular experimental evidenciado para cada proteína fue determinado por regresión lineal. 
 
6.2.10 Microscopía Inmunoelectrónica (IEM) 
Tras dos semanas de cultivo en medio sólido 7H10, un inóculo de colonias de Mtb H37Rv fue 
resuspendido y fijado por dos horas a 4°C en una solución de paraformaldehído al 4% y 
glutaraldehído al 0,5% en PBS 1X. Luego de la fijación, se realizaron lavados por centrifugación a 
2.500x g durante 5 min. El pellet se deshidrató mediante inmersión en una serie de concentraciones 
de etanol al 50%, 70%, 90% y 100%, durante 15 min a TA. Posteriormente las muestras fueron 
centrifugadas a 2.500x g por 5min (este procedimiento fue realizado en cada paso de deshidratación) 
y la inmersión en etanol de concentración 100% se realizó dos veces.  
 
La inclusión de la bacteria se llevó a cabo en resina LR-White de manera gradual mediante una 
proporción inicial 2:1 de etanol al 100% y resina LR-White, posteriormente una proporción 1:1 y 
finalmente la resina pura. En cada uno de estos pasos se realizó una incubación por 18 horas a TA 
(De Souza, 2007). 
  
Luego, para la polimerización se utilizó un acelerador específico para polimerización en frío de LR-
White (1µL de acelerador/500µL de resina), por un tiempo aproximado de 20 min. Cortes ultrafinos 
de 400 nm de grosor fueron montados sobre rejillas de níquel de 300 mesh cubiertas con membranas 
de soporte de colodión. Para el inmunomarcaje, las rejillas fueron bloqueadas usando una solución 
de BSA 5% y Tween 20 0,1% en PBS 1X por 30 min, evitando así reconocimientos inespecíficos. 
Después del bloqueo, se realizaron tres lavados por goteo con una solución de BSA 0,5% y Tween 
20 0,1% en PBS 1X.  
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Pasado este tiempo, las rejillas fueron suspendidas en el anticuerpo primario (cada suero pre-inmune 
e inmune) y se dejaron incubando toda la noche a 4°C, seguido de tres lavados bajo las mismas 
condiciones anteriormente mencionadas. El acoplamiento del anticuerpo secundario (anti-conejo), 
conjugado con oro coloidal (10 nm) fue realizado por inmersión de las rejillas durante una hora a 
TA en una dilución 1:50 del suero realizada en la solución de lavado (Wagner y col., 1995). Como 
control negativo se utilizaron los sueros pre-inmunes para cada proteína y como control positivo, 
suero hiperinmune anti-lisado de Mtb. 
 
Finalmente, para el contraste, las rejillas se tiñeron con acetato de uranilo al 6% durante 5 min, se 
lavaron con agua destilada filtrada y se secaron antes de ser examinadas en un microscopio 
electrónico de transmisión Hitachi Hu-12A.  
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7. CONSIDERACIONES ÉTICAS 
 
7.1 General 
El bacilo de la TB representa un riesgo para el ser humano, ya que es adquirido por inhalación. Por 
lo tanto, el cultivo de la micobacteria y procedimientos relacionados fueron realizados en un 
laboratorio aislado y protegido, con una cabina de nivel de bioseguridad tipo III. La FIDIC cuenta 
con personal entrenado para el cumplimiento de las normas de bioseguridad establecidas. 
Adicionalmente, tanto la bacteria como el material contaminado, fueron manejados y eliminados 
dando cumplimiento a las normas de bioseguridad específicas para el manejo de Mtb (Garzon M. y 
col., 2001). 
 
7.2 Normatividad 
El cultivo, manejo y disposición de cepas patógenas micobacterianas implican un riesgo biológico 
para los seres humanos, por lo tanto dichos procedimientos fueron realizados en estricto 
cumplimiento de las normas establecidas por el Ministerio de Protección Social para la 
manipulación de muestras biológicas (Orozco, 1990). Este proyecto fue previamente aprobado por 
el comité de ética de la FIDIC. 
 
Adicionalmente, los animales utilizados en el estudio se manejaron y cuidaron de acuerdo con los 
parámetros estipulados en la ley 84 de 1989 (capítulo 6) y la resolución 598 de 1996. 
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8. RESULTADOS 
 
8.1 Obtención del proteoma de Mtb H37Rv 
El resultado del análisis comparativo realizado sobre las secuencias del proteoma de Mtb H37Rv, 
obtenidas de diferentes bases de datos puede ser observado en la tabla 2. Allí se muestra el código 
de cada una de las proteínas a las cuales se les encontró alguna diferencia en la comparación junto 
con su anotación y el resultado de la comparación. Mediante este análisis, se logró obtener un 
repositorio de datos depurado que permitió incluir a todas las proteínas en el análisis computacional. 
 
 
Tabla 2. Resultados de la comparación del proteoma de Mtb H37Rv descargado de diferentes bases 
de datos. 
 
 
TUBERCULIST n=3924 
(http://genolist.pasteur.fr/Tuber
cuList/)
TIGR n=3918 (http://cmr.tigr.org/cgi-
bin/CMR/shared/BatchDownload.cgi)
SANGER n=3924 
(ftp://ftp.sanger.ac.uk/pub/tb/s
equences/)
Rv0164 CONSERVED HYPOTHETICAL PROTEIN 
TB18.5
PRESENTE AUSENTE PRESENTE (En la posición 137 
hay un #)
Rv0318c
PROBABLE CONSERVED INTEGRAL 
MEMBRANE PROTEIN
PRESENTE
PRESENTE (El ID de la proteína aparece 
como Rv03183) PRESENTE
Rv0522
PROBABLE GABA PERMEASE GABP (4-
AMINO BUTYRATE TRANSPORT CARRIER) 
(GAMA-AMINOBUTYRATE PERMEASE)
PRESENTE AUSENTE PRESENTE
Rv1384
PROBABLE CARBAMOYL-PHOSPHATE 
SYNTHASE LARGE CHAIN CARB (Carbamoyl-
phosphate synthetase ammonia chain)
PRESENTE AUSENTE PRESENTE
Rv1395 TRANSCRIPTIONAL REGULATORY PROTEIN PRESENTE AUSENTE PRESENTE
Rv1792 ESAT-6 LIKE PROTEIN ESXM PRESENTE AUSENTE PRESENTE
Rv3128c CONSERVED HYPOTHETICAL PROTEIN PRESENTE AUSENTE PRESENTE
Rv2601
PROBABLE SPERMIDINE SYNTHASE SPEE 
(PUTRESCINE MINOPROPYLTRANSFERASE) 
(AMINOPROPYLTRANSFERASE) (SPDSY)
PRESENTE
APARECE EL ID DE LA PROTEÍNA 
PERO NO LA SECUENCIA PRESENTE
Rv2932 PHENOLPTHIOCEROL SYNTHESIS TYPE-I 
POLYKETIDE SYNTHASE PPSB
PRESENTE APARECE EL ID DE LA PROTEÍNA 
PERO NO LA SECUENCIA
PRESENTE
Rv2933 PHENOLPTHIOCEROL SYNTHESIS TYPE-I 
POLYKETIDE SYNTHASE PPSC
PRESENTE APARECE EL ID DE LA PROTEÍNA 
PERO NO LA SECUENCIA
PRESENTE
BASES DE DATOS
DescripciónProteína
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Predicción para cada vía de secreción mediante herramientas basadas en características 
Los resultados del análisis predictivo específico (herramientas basadas en características) y general 
(localizadores subcelulares generales) aplicado sobre el proteoma completo de Mtb H37Rv y sobre 
las 100 proteínas identificadas por Gu y col y Sinha y col, pueden ser vistos en el Anexo 1a, b, c, d y 
e. Allí se muestran las proteínas identificadas para cada vía de secreción junto con la predicción de 
localización subcelular general, topología transmembranal y predicción por Phobius. 
Adicionalmente, al lado derecho de cada tabla en los Anexos 1a-d, la “x” indica si la proteína fue 
predicha por alguna de las otras tres herramientas basadas en características. En el Anexo 1e, esta 
relación se indica con el número “1”. 
 
La aproximación metodológica específica permitió identificar un total de 825 proteínas secretadas 
de las 3924 secuencias de proteínas analizadas del proteoma de Mtb, equivalentes al 21,02%, cifra 
que corresponde al total de proteínas identificadas de manera exclusiva por cada una de las 
herramientas, es decir, exclusivas por vía (proteínas independientes) (Tabla 3). En la figura 12A se 
representa gráficamente la relación del número de proteínas identificadas por cada herramienta de 
forma independiente y también aquellas identificadas por más de una herramienta (compartidas). 
 
Tabla 3. Proteínas identificadas por las herramientas basadas en características para Mtb H37Rv 
(N=3924) y para las proteínas identificadas experimentalmente por Gu y col y Sinha y col (N=100). 
 
Herramientas 
Independientes Compartidas Total 
H37Rv %  Gu/ Sinha % H37Rv % 
Gu/ 
Sinha %  H37Rv
Gu/ 
Sinha
SignalP 3.0 162 31,6 6 17,6 352 68,5 28 82,4 514 34
TatP 1.0 106 41,9 1 16,7 148 58,3 5 83,3 254 6
LipoP 1.0 1 1,4 0 0,0 68 98,6 10 100,0 69 10
SecretomeP 2.0 556 64,5 48 65,8 306 35,5 25 34,2 862 73
Total 825 48,6 55 44,7 874 51,4 68 55,3 1.699 123
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Como se muestra en la figura 12A, el mayor número de proteínas fue identificado por SecretomeP 
2.0 (556 proteínas), seguido por SignalP  3.0 (162 proteínas) y TatP 1.0 (106 proteínas). Por su 
parte, LipoP 1.0 fue capaz de identificar de forma independiente una proteína. De manera 
interesante, 192 proteínas fueron reconocidas por SignalP 3.0-SecretomeP 2.0 y ninguna proteína 
fue identificada de manera conjunta por TatP 1.0-LipoP 1.0-SecretomeP 2.0. 
 
 
Figura 12. Diagrama de Venn para las proteínas identificadas mediante las herramientas basadas en 
características, acorde al puntaje establecido en el criterio de selección. A. Proteínas identificadas en 
el proteoma de Mtb H37Rv (n=1213 proteínas). B. Proteínas clasificadas dentro del grupo de 
proteínas identificadas por Gu y col y Sinha y col (n=84 proteínas) y clasificadas acorde a las 
herramientas basadas en características. La manera en que se superponen unos programas con otros, 
muestra todas las posibles relaciones entre cada conjunto de datos, que acreditan la existencia 
común de subconjuntos. El círculo externo en el panel B, corresponde al número de proteínas que no 
fueron identificadas por ninguna de las herramientas. 
 
Con el fin de evaluar la capacidad predictiva de las diferentes herramientas utilizadas para la 
predicción de proteínas secretadas, se utilizó un grupo de 100 secuencias de proteínas identificadas 
previamente por Gu y col y Sinha y col (análisis que se encuentra resumido en en la figura 12B). De 
las 100 proteínas, 84 pudieron ser identificadas como proteínas secretadas por una o varias 
herramientas, sin embargo, 16 no fueron clasificadas por ningún predictor. Cabe mencionar que, del 
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conjunto de las 84 proteínas identificadas, 55 (65,5%) fueron predichas de forma independiente 
(Tabla 3).  
 
Ninguna de las proteínas del conjunto total (N=100) fue predicha por las cuatro herramientas 
(SignalP 3.0, TatP 1.0, LipoP 1.0 y SecretomeP 2.0), comparado con lo observado en el análisis 
completo del proteoma (Fig. 12A), en donde cinco proteínas fueron identificadas de esta forma. Para 
este caso, de nuevo SecretomeP 2.0 fue la herramienta que logró identificar el mayor número de 
proteínas (48/100), seguido por SignalP 3.0-SecretomeP 2.0 (14/100). 
 
8.3 Predicción mediante herramientas de localización subcelular general 
Mediante el análisis predictivo general realizado con PA-SUB v.2.5, Gpos-PLoc y PSORTb v.2.0.4 
sobre las proteínas identificadas a través de la aproximación específica, se pudo establecer cuáles de 
las 825 proteínas predichas como secretadas (identificadas de forma independiente por cada una de 
las herramientas basadas en características) pueden posiblemente localizarse en la superficie celular. 
Un total de 448 proteínas (54,30%) identificadas como secretadas, fueron también predichas como 
proteínas ubicadas en la membrana por PA-SUB v.2.5, 330 proteínas (40%) por Gpos-PLoc y 352 
proteínas (42,66%) por PSORTb v.2.0.4. 
 
Según la predicción realizada por PA-SUB v.2.5, se encontró un total de tres proteínas predichas en 
el compartimento extracelular-membrana plasmática y 45 proteínas fueron predichas como 
extracelulares, equivalentes al 0,36% y 5,45%, respectivamente. Adicionalmente, 148 proteínas 
fueron clasificadas como proteínas citoplasmáticas (17,94%). Gpos-PLoc identificó una proteína en 
la pared celular (0,12%), 173 proteínas  extracelulares (20,97%) y 317 proteínas citoplasmáticas 
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(38,42%). Por su parte, PSORTb v.2.0.4 clasificó cuatro proteínas en la pared celular (0,48%), 43 
proteínas extracelulares (5,21%) y 165 proteínas citoplasmáticas (20%). Adicionalmente, un total de 
245 proteínas del conjunto total de proteínas independientes (8 proteínas por SignalP 3.0 y 237 por 
SecretomeP 2.0), fueron identificadas como proteínas de membrana por los tres localizadores 
generales. 
 
Del conjunto de proteínas de Gu y col y Sinha y col, PA-SUB v.2.5 predijo un total de 38 proteínas 
ubicadas en la membrana plasmática (38%), cuatro extracelulares (4%), seis citoplasmáticas (6%) y 
ninguna de las proteínas fue clasificada como extracelular.  
 
Las tablas 4, 5 y 6 muestran el resultado de la predicción realizada por los tres localizadores 
generales para el proteoma completo. En ellas se presenta el número de proteínas obtenidas de 
forma independiente, así como el número de proteínas compartidas, con respecto a los resultados de 
la predicción realizada mediante las herramientas basadas en características. En la tabla 5, el término 
“secuencia corta”, hace referencia a que algunas proteínas presentaron menos de 50 aminoácidos 
(longitud mínima para realizar predicciones con Gpos-PLoc) y en la tabla 6 el término 
“desconocidas” está relacionado con la incapacidad de PSORTb v.2.0.4 para clasificar las proteínas 
en alguno de los cuatro compartimentos subcelulares. 
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Tabla 4. Resultados del análisis sobre el proteoma completo de Mtb H37Rv realizado con PA-SUB 
v.2.5 versus herramientas basadas en características. I: Proteínas independientes, C: Proteínas 
Compartidas, NC: No citoplasmática, NE: No extracelular, NPM: No membrana plasmática, C: 
Citoplasmática, E: Extracelular, PM: Membrana plasmática, NP: No hubo predicción. 
 
 
Combinaciones 
de la predicción 
(PA-SUB v.2.5) 
Herramientas basadas en características 
SignalP 
3.0 
TatP 
1.0 
LipoP 
1.0 
SecretomeP 
2.0 I Total I C I C I C I C 
NC-NE-PM 68 195 19 80 0 39 361 176 448 
NC-E-PM 0 6 0 2 0 2 3 5 3 
NC-E-NPM 16 44 2 19 0 10 27 37 45 
C-E-NPM 1 2 4 0 0 0 1 2 6 
C-NE-NPM 29 33 49 21 0 6 70 20 148 
C-NE-PM 4 3 1 1 0 0 6 4 11 
NC-NE-NPM 33 48 23 18 0 9 45 43 101 
NP 11 21 8 7 1 2 43 19 63 
N TOTAL 162 352 106 148 1 68 556 306 825 
 
Tabla 5. Resultados del análisis sobre el proteoma completo de Mtb H37Rv realizado con Gpos-
PLoc versus herramientas basadas en características. I: Proteínas independientes, C: Proteínas 
Compartidas, PM: Membrana plasmática, CW: Pared celular, E: Extracelular, C: Citoplasma, SC: 
Secuencia corta. 
 
 
Combinaciones 
de la predicción  Herramientas basadas en características 
Gpos-PLoc 
SignalP 
3.0 TatP 1.0
LipoP 
1.0 
SecretomeP 
2.0 I 
Total 
I C I C I C I C 
PM 37 111 10 27 0 10 283 110 330 
CW 0 0 0 0 0 0 1 0 1 
E 49 159 12 70 0 29 112 155 173 
C 76 81 83 51 1 29 157 40 317 
SC 0 1 1 0 0 0 3 1 4 
N Total  162 352 106 148 1 68 556 306 825 
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Tabla 6. Resultados del análisis sobre el proteoma completo de Mtb H37Rv realizado con PSORTb 
v.2.0.4 versus herramientas basadas en características. I: Proteínas independientes, C: Proteínas 
Compartidas, CM: Membrana citoplasmática, CW: Pared celular, E: Extracelular, C: 
Citoplasmática. 
 
Combinaciones de 
la predicción  Herramientas basadas en características 
PSORTb v.2.0.4 
SignalP 
3.0 TatP 1.0
LipoP 
1.0 
SecretomeP 
2.0 I 
Total 
I C I C I C I C 
CM 29 112 7 35 0 8 316 116 352 
CW 0 4 0 2 0 1 4 3 4 
E 11 67 2 25 0 9 30 67 43 
C 36 23 71 15 0 6 58 11 165 
DESCONOCIDAS 86 146 26 71 1 44 148 109 261 
N Total  162 352 106 148 1 68 556 306 825 
 
 
8.4 Predicción de anclaje transmembranal 
De acuerdo al análisis realizado con TMHMM 2.0 únicamente para las proteínas independientes, 
61/162 proteínas predichas por SignalP 3.0, un total de 5/106 proteínas identificadas por TatP 1.0 y 
425/556 por SecretomeP 2.0 presentaron al menos una hélice transmembranal. La única proteína 
predicha de forma independiente por LipoP 1.0 según la predicción realizada, no mostró anclaje por 
hélices transmembranales. 
 
Adicionalmente, para establecer si el anclaje (determinado por TMHMM 2.0) por una hélice 
transmembranal en el extremo N-terminal que presentaron algunas proteínas podría corresponder a 
la secuencia señal, se realizó un análisis teniendo en cuenta los resultados arrojados por Phobius y la 
predicción del sitio hidrólisis identificado por SignalP 3.0, TatP 1.0 y LipoP 1.0. De las 61 proteínas 
reconocidas por SignalP 3.0 de manera independiente que mostraban un supuesto anclaje 
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transmembranal, un total de 41 de ellas según Phobius no presentaron dicha hélice y además, según 
la predicción del sitio de hidrólisis, la supuesta hélice se estaría liberando durante la acción de la 
SPasa I o II, indicando que la secuencia señal fue confundida por TMHMM 2.0 con una hélice 
transmembranal (Anexo 1a-c en color amarillo).  
 
Así mismo, 1/5 proteínas predichas por TatP 1.0 mostró el mismo comportamiento anteriormente 
mencionado. Cabe resaltar que este análisis no fue realizado con las proteínas identificadas por 
SecretomeP 2.0, ya que carecen de secuencia señal y tampoco con la única proteína predicha de 
manera independiente por LipoP 1.0, debido a que no presentó anclaje transmembranal. De acuerdo 
a los resultados obtenidos con las proteínas compartidas, 95/352 proteínas reconocidas por SignalP 
3.0, un total de 39/148 por TatP 1.0 y 14/68 reconocidas por LipoP 1.0 presentaron también un 
supuesto anclaje por una hélice que podría corresponder a un falso positivo.   
 
Por otro lado, del total de proteínas predichas por SignalP 3.0, 236 (100 independientes y 136 
compartidas) no presentaron anclaje transmembranal, al igual que 173 (100 independientes y 73 
compartidas) identificadas por TatP 1.0, 54 (1 proteína independiente y 53 compartidas) por LipoP 
1.0, 219 (132 independientes y 87 compartidas) por SecretomeP 2.0 y 10 de las proteínas 
experimentalmente identificadas en los estudios realizados por Gu y col y Sinha y col. De este 
último grupo, un total de tres proteínas (Rv0241, Rv0475 y Rv2054) se encuentran incluidas dentro 
del grupo no identificado por ninguna herramienta. 
 
8.5 Correlación de la localización en superficie con la predicción por TMHMM 2.0 
Se contrastaron los resultados obtenidos por TMHMM 2.0 con los obtenidos por los tres 
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localizadores. De esta forma, de acuerdo a la predicción realizada por PA-SUB v.2.5, de 68 
proteínas predichas en la membrana plasmática para SignalP 3.0, 39 presentaron anclaje 
transmembranal. Así mismo, para TatP 1.0 se identificaron 3/19 proteínas, para SecretomeP 2.0 se 
encontraron 334/361 proteínas bajo las mismas características anteriormente mencionadas y para 
LipoP 1.0 no fue posible realizar dicho análisis, debido a que PA-SUB v.2.5 no pudo localizar la 
proteína en ningún compartimento subcelular. 
 
Según la clasificación realizada por Gpos-PLoc, 37 proteínas se ubicaron en la membrana 
plasmática y de éstas, un total de 17 proteínas predichas por SignalP 3.0 presentaron anclaje 
transmembranal. En el caso de TatP 1.0, ninguna de las proteínas localizadas en la membrana 
presentó anclaje, contrario a lo encontrado para SecretomeP 2.0 en donde 281/283 mostraron 
anclarse según la predicción por al menos una hélice transmembranal. 
 
Por último, PSORTb v.2.0.4 ubicó en la membrana citoplasmática a 29 proteínas identificadas por 
SignalP 3.0, de las cuales, 19 presentaron anclaje. De otro modo, de las siete proteínas predichas por 
TatP 1.0 y ubicadas en la membrana, tan solo una presentó anclaje y de acuerdo a los resultados 
obtenidos por SecretomeP 2.0, 309/316 proteínas según la predicción arrojada por TMHMM 2.0 
mostraron anclarse a la membrana. 
 
8.6 Particularidades en las predicciones 
De acuerdo a los resultados obtenidos mediante la predicción con la herramienta TatP 1.0, cuatro 
proteínas presentaron longitudes de secuencia señal fuera del rango normal (4, 6, 92 y 94 residuos), 
las cuales se muestran en color azul en el Anexo 1b. Adicionalmente, tan solo 45/253 proteínas (12 
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independientes y 33 compartidas), presentaron un motivo Tat característico, sin embargo, en 19 de 
éstas (9 independientes y 10 compartidas) el motivo se encuentra ubicado en posiciones inusuales 
(en el sitio de hidrólisis de la secuencia señal o después de la misma). El motivo predicho, más la 
posición en la cual se encuentra ubicado, se muestra en color rojo en el mismo Anexo. 
 
Por otra parte, con el fin de determinar teóricamente la posible ubicación de las lipoproteínas dentro 
de la envoltura celular, se verificó la presencia de los siguientes residuos: F (fenilalanina), S 
(serina), N (asparagina), E (ácido glutámico), W (triptófano), Y (tirosina), G (glicina) o P (prolina) 
inmediatamente después de la cisteína de las lipoproteínas predichas por LipoP 1.0 (ya que éstos 
determinan la ubicación de las lipoproteínas en la ME) y del residuo ácido aspártico (D+2), el cual 
se ha encontrado ocasionando la retención de las lipoproteínas en la membrana interna 
(característica conocida como la regla +2 en E. coli) (Seydel y col., 1999; Robichon y col., 2003; 
Narita y Tokuda, 2007). En la columna de “cleavage site” en el Anexo 1c, se puede observar qué 
residuo se encuentra en la posición +2 de cada lipoproteína. Como resultado, 27 proteínas 
presentaron en la posición +2 una S, 18 una G, una proteína presentó un residuo de D (Rv3623), otra 
un residuo de N (Rv0344c) y otra un residuo de E (Rv2905). Ninguna de las lipoproteínas presentó 
residuos de W, Y ó P en esta misma posición. En las proteínas restantes se observaron residuos 
diferentes a los anteriormente mencionados. Este análisis incluyó tanto a la proteína identificada de 
manera independiente como a las proteínas compartidas. 
 
En cuanto a las proteínas identificadas por SecretomeP 2.0, un total de 167 proteínas (78 
independientes y 89 compartidas) presentaron predicción de anclaje mediante una hélice 
transmembranal por TMHMM 2.0, sin embargo, a pesar que esta herramienta identifica proteínas 
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que se secretan sin contener una secuencia señal, Phobius predijo una secuencia señal para 69/167 (6 
proteínas independientes y 63 compartidas) (Anexo 1d en color amarillo). 
 
8.7 Selección de proteínas candidatas 
Las proteínas candidatas seleccionadas con base en los criterios mencionados en la metodología se 
presentan en la tabla 7, junto con el análisis bioinformático. Proteínas candidatas para SignalP 3.0: 
Rv0200 (control positivo), Rv1733c y Rv0403c, candidatas para TatP 1.0: Rv1280c (control 
positivo), Rv3069, y Rv3630c. Candidatas para LipoP 1.0: Rv0418 (control positivo), Rv1022 y 
Rv0835 y las candidatas para SecretomeP 2.0: Rv0556 (control positivo), Rv0361 y Rv0178. Todos 
los controles positivos se encuentran dentro del grupo de proteínas reportadas por Gu y col. Como 
controles negativos se seleccionaron las proteínas Rv0126 y Rv1326c, que sumado a los criterios 
establecidos, según la clasificación realizada por todos los localizadores subcelulares generales, se 
encuentran ubicadas en el citoplasma. 
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ExpAA First60 PredHel Topología C E PM
Rv0200 (+)
Possible conserved 
transmembrane protein
0.767/entre  posiciones 23 and 
24 70.88 45.57 3 i7-29o33-55i75-97o
3 helix/no SP/i7-28o34-56i77-
96o No No Yes
Plasma 
membrane
Cytoplasmic 
Membrane
Rv1733c
Probable conserved 
transmembrane protein
0.919 /entre posiciones 62 and 
63 45.20 17.42 2 i44-66o164-186i 2 helix/no SP/i41-63o164-185i No No Yes
Plasma 
membrane Unknown
Rv0403c Probable conserved membrane 
protein mmps1
0.770/entre  posiciones 33 and 
34 
41.08 21.14 2 i7-29o84-106i 0/Y/No CYT/n13-25c33/34o No No Yes Plasma 
membrane
Cytoplasmic 
Membrane
Rv1280c (+)
Probable perplasmic 
oligopeptide-binding lipoprotein 
OPPA
entre  posiciones 41 and 42: 
ATA-GA 21.71 21.65 1 i35-57o 0/Y/No CYT/n18-29c34/35o No Yes No Cytoplasm Unknown
Rv3630
Probable conserved integral 
membrane protein
entre  posiciones 39 and 40: 
GTA-AA 253.09 22.00 11
o33-55i62-84o114-136i143-
165o193-215i236-258o268-
290i311-333o353-375i382-
401o405-427i
12/no SP/i36-55o61-84i111-
131o143-165i172-193o199-
118i239-261o273-292i312-
333o353-377i384-403o409-
427i
No No Yes
Plasma 
membrane
Cytoplasmic 
Membrane
Rv0418 (+)
Probable lipoprotein 
aminopeptidase lpql
entre  posicioness 24-25: 
FLTTG-CIRWS Pos+2=I 18.09 17.96 1 i7-29o 0/Y/no CYT/n10-21c25/26o No Yes No Cytoplasm Extracellular
Rv1022
Probable conserved lipoprotein 
lpqu
entre posiciones 23-24: 
LLASS|CTWQL Pos+2=T 9.27 18.41 1 i7-29o 0/Y/n9-20c25/26o Yes No No Cytoplasm Unknown
Rv0835 Possible lipoprotein lpqq
entre  posiciones 22-23: 
IATTA|CSFQA Pos+2=S 3.90 3.56 0 o 0/Y/No Cy/n10-21c25/26o No No Yes Cytoplasm Cytoplasmic
Rv0556 (+) Probable conserved 
transmembrane protein
NA 45.79 22.46 2 i33-55o131-153i 2/no SP/i33-54o128-156i No No Yes Plasma 
membrane
Cytoplasmic 
Membrane
Rv0361 Probable conserved membrane 
protein
NA 22.92 0.00 1 i132-154o 1/no SP/o132-156i No No Yes Cytoplasm Unknown
Rv0178
Probable conserved mce 
associated membrane protein NA 24.22 0.00 1 i79-101o 1/no SP/i79-99o No No Yes Extracell Unknown
Cytoplasm Cytoplasmic
Plasma 
membrane
Cytoplasmic 
Membrane
Cytoplasm Cytoplasmic
TMHMM 2.0
S
e
c
r
e
t
o
m
e
P
 
2
.
0
 
PA-SUB 2.5
Candidatas Most likely cleavage site Phobius
42.39 4
Descripción
S
i
g
n
a
l
P
 
3
.
0
L
i
p
o
P
 
1
.
0
T
a
t
P
 
1
.
0
Rv3069 84.85entre  posiciones 30 and 31: 
ALA-IP
Gpos-Ploc
PSORTb v. 
2.0.4
3/Y/No CYT/n9-22c30/31o40-
60i72-89o101-125i
No No Yesi9-31o35-57i70-92o102-
124i
Probable conserved 
transmembrane protein
0/no SP/i
NoNoYes0/no SP/i
NoYes No
00.00
Probable 1,4-alpha-glucan 
branching enzyme glgb 
(glycogen branching enzyme)
0.02
0 oTrehalose synthase tres
o
C
o
n
t
r
o
l
e
s
 
N
e
g
a
t
i
v
o
s Rv0126 0.03
Rv1326c
0.00NP
NP
 
 
Tabla 7. Proteínas seleccionadas para la fase experimental, a partir de la metodología computacional aplicada sobre el proteoma de Mtb 
H37Rv. NA: No Aplica. NP: No hubo predicción.  
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8.8 Predicción de epítopes B lineales y síntesis de péptidos 
Un total de 12 péptidos (derivados de la predicción de epítopes B) fueron sintetizados para seis de las 14 
proteínas candidatas a análisis experimental. En la tabla 8 se muestran las proteínas candidatas, donde se 
presentan tanto las proteínas para las cuales se sintetizaron péptidos, como aquellas para las cuales se 
disponía de sueros. Se muestra además, la secuencia del monómero junto con la longitud y el peso 
molecular de la proteína. 
 
Tabla 8. Secuencias de los péptidos sintetizados. * Proteínas utilizadas en los análisis realizados en este 
trabajo, para las cuales se habían obtenido sueros previamente en el año 2005. La columna de longitud 
del monómero excluye la cisteína y la glicina adicionada a ambos extremos de cada péptido para su 
polimerización.  
 
ID
Longitud 
Proteína a.a
Peso Molecular 
kDa
Longitud del 
Monómero Secuencia
CGLVLLVVEGVAINFWLLRRDGC
CGQAARALRVTLTKRGSGWLVGC
15 CGAAAGTAVQDSRSHVYGC
21 CGTATSAPPRTKITVPARWVVNYGC
20 CGAAVTVSRLHSVFGSHQHAPDGC
22 CGVIREERIVNAYHAHTSTLVKSAGC
CGALRASFQGKSRPWTQTRYWAGC
CGDGYQDNSGVVAYNPEQAKREGC
CGAALSALAIPDPARWPWPTFTGC
CGMPNHDYRELAAVFAGGALGAGC
CGADGRRTHPLRVSGMVGLGSLGC
CGLTRAPLLVPLTAMQGNLIAHGC
CGLKMAGKTAQDTSFDGRSDYDGC
CGVAAPADDSPGCSPSDYDRLPGC
CGASSTTWQLSLFITDGVPPPPGC
CGDGIANVDNIDDAALSAAGYLGC
CGVDSLIVSIEDVRRIANYEELGC
CGLDRPDASTVRIGAAGWSHVYGC
CGTRGRIVLRWLRIAVLIVTGLGC
CGTPDRITYRPQLGVLYPSELSGC
CGDAETETVVITTSDNDAAVTQGC
CGRSLDLQFRDDQWKITQSSSNGC
CGSTDTASAATEGHRGEIDAAGGC
CGAVESLSGRDAVAIVYTNTTTGC
CGMSRSEKLTGEHLAPEPAEMAGC
CGRFDGTPLYEHSDPKRGEQLDGC
CGTSERYTDARIIFVDTEESNWGC
CGVTDEERDYMYAEYAKDPRMKGC
171
275
244
731
601
29,986
18,759
132
431
500
243
214
229
210
142
591
20
20
20
14,303
24,032
22,461
15,262
63,484
19
20
20
20
25,835
52,049
*Rv0178
Rv1326c
20
43,491
20
20
20
20
Rv0126 68,601
81,739
25,915
Rv0418 (+)
*Rv1022
*Rv0835
*Rv0556 (+)
*Rv0361
22,905
*Rv0200 (+)
*Rv1733c
*Rv0403c
Rv1280c (+)
Rv3069
Rv3630
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8.9 Inoculación de péptidos en conejos 
Posterior al tamizaje por immunoblotting del suero de 48 conejos, un total de 24 fueron escogidos para la 
inoculación de los péptidos y dos para la inoculación de los controles positivo (lisado total de Mtb) y 
negativo (adyuvante). 
 
8.10 ELISA e Immunoblotting 
Tanto el suero pre-inmune como el inmune de cada conejo, fueron sometidos a análisis por ELISA para 
determinar si éstos presentaban o no reconocimiento de cualquiera de las proteínas del lisado total de 
Mtb. Ninguno de los sueros pre-inmunes mostró reconocimiento, al igual que el control negativo. Por el 
contrario, todos los sueros inmunes evaluados y el control positivo mostraron reconocimiento. 
 
En el immunoblotting, se enfrentó el suero pre-inmune e inmune (adsorbidos) de cada conejo, contra el 
lisado total de la micobacteria. Como resultado, ninguno de los sueros pre-inmunes evaluados presentó 
reconocimiento de ninguna de las proteínas del lisado (Fig. 13, carril PI). Los anticuerpos presentes en 
los sueros derivados de la inoculación de los péptidos sintetizados para las siguientes proteínas, 
reconocieron la proteína en el blot, evidenciada por una banda a la altura esperada (Tabla 8) en el carril 
SF de la figura 13: Rv0200 (Fig. 13C), Rv0403 (Fig. 13E), Rv1280c (Fig. 13G), Rv3630 (Fig. 13I), 
Rv0418 (Fig. 13K), Rv1022 (Fig. 13M), Rv0835 (Fig. 13O), Rv0556 (Fig. 13Q), Rv0361 (Fig. 13S), 
Rv0178 (Fig. 13U) y Rv0126 (Fig. 13W). No hubo reconocimiento por parte de los anticuerpos para las 
proteínas Rv1733c, Rv3069 y Rv1326c. 
 
Con el objetivo de evaluar la presencia en las fracciones subcelulares de las proteínas incluidas en el 
presente estudio, se incubó cada uno de los sueros inmunes con las proteínas de pared, membrana, 
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citosol y filtrado, que se encontraban transferidas en membranas de nitrocelulosa. Los anticuerpos 
hallados en cada uno de los sueros, reconocieron las siguientes proteínas de la fracción de membrana: 
Rv0200 (Fig. 13C), Rv0403 (Fig. 13E), Rv1022 (Fig. 13M), Rv0361 (Fig. 13S) y Rv0178 (Fig. 13U) y 
en fracción de filtrado: Rv1022 (Fig. 13M) y Rv0835 (Fig. 13O). Ninguno de los sueros analizados 
reconoció proteínas de las fracciones de pared o citosol. Adicionalmente, las proteínas Rv1280c, 
Rv3630, Rv0418 y Rv0556 no fueron reconocidas por los respectivos sueros en ninguna de las 
fracciones. 
 
Como control positivo, se incubó suero hiper-inmune anti-lisado de Mtb (SF, Fig. 13A) con proteínas de 
lisado total y de cada una de las fracciones. Como se observa en la figura 13A hubo reconocimiento de 
diferentes proteínas, evidenciado por la presencia de bandas adicionales con buena intensidad, indicando 
que la concentración utilizada en el ensayo fue la adecuada. 
 
Aunque hubo reconocimiento de la proteína de interés por parte de los anticuerpos presentes en los 
sueros, algunos reconocieron adicionalmente proteínas con diferente peso molecular, como puede 
observarse en las figuras 13C, E, G, M, O, S y U. 
 
8.11 Microscopía Inmunoelectrónica (IEM) 
Los sueros post-inmunización de los conejos, que reconocieron cada una de las proteínas en el 
immunoblot, fueron utilizados para la IEM. La IEM (figuras 13D, F, H, J, L, N, P, R, T, V) mostró 
partículas de oro coloidal de 10 nm ubicadas en la superficie celular de Mtb H37Rv. En la figura 13X se 
muestra el control negativo correspondiente a la proteína Rv0126 predicha como citoplasmática. Para 
ninguno de los sueros pre-inmunes hubo reconocimiento de las proteínas (datos no mostrados). En la 
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figura 13D se muestra el resultado de la IEM para el suero pre-inmune de “Rv0200”. Como control 
positivo se utilizó suero hiper-inmune dirigido contra lisado total de Mtb H37Rv (Fig. 13B), mostrando 
el reconocimiento específico de proteínas en todos los compartimentos subcelulares. 
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Figura 13. Resultado del immunoblotting (panel izquierdo) y de la IEM (panel derecho) para las 
proteínas candidatas. PI: Pre-Inmune, SF: Sangría Final, P: Pared, M: Membrana, C: Citosol y F: 
Filtrado. En la parte derecha de las figuras A, C, E, I, M, Q, S y U se observa el marcador de peso 
molecular con la masa estimada en kDa (New England, P7709S). En la parte derecha de los paneles G, 
K y O el marcador New England P7708S y en el W el marcador de amplio rango de Bio-Rad. En cada 
IEM, las flechas negras indican el reconocimiento de cada proteína por el anticuerpo anti-conejo 
conjugado con partículas de oro coloidal de 10 nm. En el panel B se muestra el control positivo usando 
suero hiper-inmune y en el D se muestra el control negativo, usando suero pre-inmune (panel superior) y 
la proteína Rv0200 (panel inferior). 40.000X. 
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9. DISCUSIÓN Y PERSPECTIVAS 
 
La envoltura celular ha sido implicada en muchos aspectos de la patogenicidad de la micobacteria 
(Daffe y Draper, 1998; Camacho y col., 2001), motivo por el cual, la identificación y caracterización de 
proteínas de superficie como blancos potenciales de acción farmacológica y candidatos ideales en el 
desarrollo de vacunas contra la TB se hace relevante. En este sentido, las herramientas bioinformáticas 
han resultado útiles permitiendo determinar la localización de las proteínas a través de diferentes 
métodos computacionales. Si bien la detección de señales intrínsecas y la determinación de anclajes 
transmembranales por estos métodos pueden determinar la ubicación subcelular de las proteínas, es claro 
que se requiere de mayor soporte experimental que permita validar su uso. 
 
Predicción computacional 
Para la primera parte de la fase computacional de este trabajo y, dando cumplimiento al primer objetivo 
del mismo, se identificaron las herramientas adecuadas para realizar la predicción de la localización 
subcelular de proteínas micobacterianas. Para ello, se realizó la validación de herramientas disponibles 
en línea para la predicción in silico de proteínas secretadas (SignalP 2.0, TatP 1.0, LipoP 1.0, Phobius, 
PA-SUB v.2.5, PSORTb v.2.0.4 and Gpos-PLoc), entrenadas con conjuntos de datos conocidos de 
proteínas de bacterias Gram-positivas y Gram-negativas. 
 
Las herramientas fueron validadas con un conjunto de proteínas micobacterianas con menos del 40% de 
identidad y con evidencia experimental de su localización subcelular, mostrando ser sensibles y 
específicas en la predicción. Estas proteínas hacen parte del conjunto de entrenamiento del localizador 
general TBPred (herramienta específica para la predicción de proteínas micobacterianas). Los resultados 
fueron publicados en la revista BMC Bioinformatics (Anexo 2) (Restrepo-Montoya y col., 2009). 
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La identificación previa de valores de sensibilidad y especifidad inferiores a 1, podría explicar muchos 
de los resultados obtenidos en este estudio (longitud de secuencia señal muy corta, predicciones 
compartidas por varias herramientas, motivos Tat detectados en regiones inusuales, entre otros), dejando 
entrever que existe cierta probabilidad de que las herramientas pueden presentar sesgos en sus 
predicciones. Por lo cual, conocer a priori la capacidad predictiva de las diferentes herramientas, 
constituyó una ventaja para la realización de este trabajo. 
 
El alto número de proteínas predichas de manera independiente por SecretomeP 2.0 podría estar 
explicado por la capacidad de la herramienta para predecir todas las proteínas secretadas sin secuencia 
señal (probabilidad de ausencia), lo que estaría incluyendo mecanismos de secreción desconocidos. Por 
otra parte, el reconocimiento compartido de proteínas que presentaron SignalP 3.0 y SecretomeP 2.0, 
podría deberse a la estrategia utilizada para el entrenamiento de SecretomeP 2.0, en donde se utilizaron 
las mismas proteínas presentes en el conjunto de entrenamiento de SignalP 3.0, pero sin secuencia señal. 
En este contexto, es razonable hipotetizar que SecretomeP 2.0 estaría posiblemente reconociendo varias 
de las proteínas también predichas por SignalP 3.0, explicando así la predicción positiva de secuencia 
señal realizada por Phobius. 
 
Por otra parte, cabe mencionar que posiblemente algunos de los resultados obtenidos por SignalP 3.0 
podrían estar sesgados, debido a la incapacidad de la herramienta para discernir entre una secuencia 
señal y una hélice transmembranal ubicada en la misma región. Por lo tanto, muchas de las proteínas 
predichas por esta herramienta podrían encontrarse dentro del grupo de proteínas identificadas por 
SecretomeP 2.0 que presentaron anclaje transmembranal. Esta evidencia, sumada a los resultados 
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obtenidos previamente en la validación de SignalP 2.0, sugiere que Phobius podría presentar una 
mayor especificidad en la predicción de secuencia señal de proteínas secretadas por vía clásica y por 
vías alternas. 
 
Como es bien sabido, las secuencias señal de las proteínas secretadas por las maquinarias Sec o Tat, son 
hidrolizadas por una SPasa I, este hecho podría estar influenciando los resultados obtenidos por SignalP 
3.0 y TatP 1.0, explicando la predicción compartida por ambas herramientas para algunas proteínas. De 
esta forma, podría inferirse que las proteínas predichas de manera independiente por cada una de dichas 
herramientas, estarían siendo secretadas de forma exclusiva por las dos maquinarias. 
 
Igualmente, del conjunto de proteínas predichas por LipoP 1.0, un total de 65 fueron también 
reconocidas por SignalP 3.0, soportando la información reportada que indica que las lipoproteínas son 
translocadas a través de la maquinaria Sec para ser posteriormente modificadas (Rezwan y col., 2007a). 
Adicionalmente, de estas 65 proteínas, 17 se encuentran también compartidas con TatP 1.0, lo cual 
podría sugerir un evento biológico en donde algunas proteínas puedan ser indistintamente translocadas 
por una u otra maquinaria. Recientemente, se ha propuesto que las lipoproteínas también pueden ser 
translocadas por la maquinaria Tat, sin embargo, presumiblemente esta vía es de menor importancia 
debido a que la tasa de proteínas translocadas al parecer es mucho menor que por la vía sec-dependiente 
(McDonough y col., 2005). Así mismo, varias de las lipoproteínas predichas por LipoP 1.0 también 
fueron reconocidas por SecretomeP 2.0, en conjunto SecretomeP 2.0-SignalP 3.0  o bien, SecretomeP 
2.0-SignalP 3.0-TatP 1.0. 
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Validación experimental 
La metodología empleada en este trabajo para determinar la localización subcelular de las diferentes 
proteínas candidatas, se basó en el uso de dos técnicas: El fraccionamiento subcelular y la IEM. Como 
se observa en la tabla 7, 14 proteínas seleccionadas mediante análisis bioinformático fueron sometidas a 
los estudios experimentales que permitieron validar la predicción de localización subcelular realizada 
por las diferentes herramientas (aproximación específica y general).  
 
Vía sec-dependiente 
En cuanto a la vía Sec, el control positivo (Rv0200) según los análisis predictivos realizados con 
TMHMM 2.0, presenta tres hélices transmembranales, la primera ubicada entre el aminoácido 7 y el 29 
y una secuencia señal identificada por SignalP 3.0 con un sitio de hidrólisis entre los aminoácidos 23 y 
24. Debido al carácter hidrofóbico que presentan tanto las hélices transmembranales como la región h de 
las secuencias señal, se ha determinado que algunas de las herramientas comúnmente usadas para la 
predicción de hélices, pueden arrojar falsos positivos cuando las secuencias presentan una secuencia 
señal. Con el fin de sobrellevar esta dificultad, se implementó Phobius, una herramienta que combina la 
predicción de secuencia señal y hélices transmembranales a partir de secuencias de aminoácidos (Kall y 
col., 2004). 
 
De acuerdo a lo anterior, los resultados obtenidos para la proteína Rv0200 indican que la primera hélice 
predicha, corresponde a la secuencia señal. En anclaje a membrana encontrado de forma teórica coindide 
con la anotación presentada por Tuberculist como posible proteína transmembranal conservada y con la 
categorización funcional de pared celular y procesos celulares. Sin embargo, la predicción realizada por 
Phobius muestra tres hélices transmembranales y la ausencia de una secuencia señal.  
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Como se observa en el immunoblotting (Fig. 13C), la proteína fue reconocida en el lisado total y en la 
fracción de membrana por los anticuerpos presentes en el suero, coincidiendo con los resultados 
obtenidos con los tres predictores generales utilizados en este trabajo y con la información publicada 
para esta proteína. 
 
Rv0200 es una proteína transmembranal y está evolutivamente relacionada con las proteínas 
Rv0177/0178 codificadas por el operón mce1 (del inglés, mycobacterial cell entry) (Stewart y col., 
2005; Casali y Riley, 2007; Beste y col., 2009). El operón mce1 codifica invasinas posiblemente 
involucradas en la entrada y supervivencia de Mtb dentro de los macrófagos. Esta relación indicaría un 
papel funcional similar de la proteína Rv0200 en la entrada a la célula hospedera. 
 
Así mismo, la localización subcelular de mce1 determinada mediante IEM en un estudio previo, 
concluyó que la proteína es expresada sobre la superficie y acorde a lo observado, esta proteína es capaz 
de inducir perturbaciones de la membrana plasmática de la célula hospedera, facilitando así la entrada 
del microorganismo (Chitale y col., 2001). 
 
Por su parte, la proteína Rv0403c mostró según el análisis predictivo, un resultado similar al obtenido 
para Rv0200. TMHMM 2.0 predijo dos hélices transmembranales, de las cuales, la primera se encuentra 
situada entre los aminóacidos 7 y 29 y SignalP 3.0 predijo una secuencia señal localizada entre los 
aminoácidos 1 y 33, lo que sugiere que esta primera hélice corresponde a la secuencia señal. Sin 
embargo, de acuerdo al resultado arrojado por Phobius, la proteína no presenta hélices, pero sí secuencia 
señal.  
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La proteína fue reconocida tanto en lisado como en la fracción de membrana y en la IEM se observó en 
la superficie del bacilo, acorde a lo obtenido por predicción y a los resultados generados por los tres 
localizadores generales. Por lo tanto, la proteína podría estar anclada a la superficie celular lo que 
coincidiría con la anotación de proteína de membrana conservada dada por Tuberculist y con la 
categorización funcional de pared celular y procesos celulares.  
 
Vía Tat 
Como control positivo para la vía Tat fue utilizada la proteína Rv1280c que de acuerdo a la base de 
datos Tuberculist, se encuentra involucrada en el transporte activo de oligopéptidos a través de la 
membrana (mecanismo de importe) y está cercanamente relacionada con miembros de la superfamilia 
ABC (Green y col., 2000). Al igual que Rv0200 y Rv0403c, se encuentra incluida dentro del grupo 
funcional de pared celular y procesos celulares. Esta anotación coindide con lo reportado en el año 2007 
por Williams y col, quienes evaluaron la regulación génica a las 6, 12 y 24 horas posteriores a la 
inducción con sigF, un factor sigma de regulación (Williams y col., 2007). 
 
SigF regula positivamente la transcipción de varios genes clasificados dentro de diferentes grupos 
funcionales. Entre estos genes se encontró al gen rv1280c incluido dentro del grupo funcional pared 
celular y procesos celulares designado en Tuberculist. Estos resultados indican que en condiciones de 
estrés y en presencia de SigF, la proteína Rv1280c es expresada, lo que sugiere un posible papel de la 
misma en la supervivencia micobacteriana dentro del hospedero. El gen sigF de Mtb es homólogo a los 
genes que codifican para los factores sigma expresados en respuesta al estrés en Staphylococcus aureus, 
Listeria monocytogenes y B. subtilis, consistente con un posible papel en la supervivencia bacteriana en 
89 
 
condiciones de inanición y agotamiento de nitrógeno, entre otros factores (Geiman y col., 2004). 
 
Adicionalmente, Hammond y col. identificaron mediante inmunobioinformática un epítope T restringido 
al HLA-B*35 (epítopes específicos de células T que responden contra Mtb) en Rv1280c. Los análisis 
experimentales mostraron que este epítope presentó una respuesta positiva en el 60% de los individuos 
sometidos al estudio, quienes mostraron inducir la producción de INF-γ por linfocitos estimulados en 
cultivo, detectado mediante ELISPOT (Hammond y col., 2005). Estos resultados sugieren que la 
proteína probablemente se encuentra expuesta en la superficie, lo que le permite ser reconocida de 
manera directa por parte del sistema inmunológico. 
 
Esta evidencia es consistente con la ubicación de la proteína determinada experimentalmente por IEM, 
en donde fue detectada en la superficie celular por los anticuerpos acoplados a oro coloidal de 10 nm, 
que se unen específicamente a los anticuerpos policlonales dirigidos contra la proteína en la superficie 
del bacilo. En el immunoblotting, fue reconocida en el lisado total pero no en las fracciones subcelulares.  
 
La proteína Rv3630, seleccionada como una de las candidatas para la vía Tat, presenta en Tuberculist 
anotación como probable proteína conservada integral de membrana clasificada dentro del grupo de 
pared celular y procesos celulares, pero no presenta ninguna función asociada o reporte experimental en 
el cual haya sido identificada. Según el análisis computacional, esta proteína presentó una secuencia 
señal ubicada entre los aminoácidos 1 y 40 con 11 hélices transmembranales identificadas por TMHMM 
2.0. Sin embargo, Phobius predijo 12 hélices y ausencia de secuencia señal. El número de hélices 
predicho por ambos programas, es consistente con la anotación reportada para dicha proteína, al igual 
que la predicción por los localizadores generales. Adicionalmente, la proteína fue reconocida en lisado 
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total por los anticuerpos policlonales presentes en el suero, pero no fue reconocida en ninguna de las 
fracciones.  
 
Secreción de lipoproteínas (Lipobox) 
En la micobacteria es probable que la modificación lipídica represente un mecanismo importante por el 
cual las proteínas son localizadas dentro de la envoltura celular (Sutcliffe y Harrington, 2004). Teniendo 
en cuenta el significativo papel de las lipoproteínas en la fisiología bacteriana y su posible papel en 
virulencia, se seleccionó como control positivo la lipoproteína Rv0418 identificada por la herramienta 
LipoP 1.0 e incluida dentro del grupo de proteínas de superficie reportado por Gu y col. (al igual que los 
demás controles positivos). Esta lipoproteína se encuentra anotada por Tuberculist como una probable 
lipoproteína aminopeptidasa (lpql) y, según el análisis predicitivo, presentó una hélice transmembranal 
que no fue identificada por Phobius, indicando que posiblemente ésta corresponda a la secuencia señal. 
Adicionalmente, fue predicha como proteína extracelular por PA-SUB v.2.5 y por PSROTb v.2.0.4. Al 
igual que Rv1280c y Rv3630 (identificadas por TatP 1.0), la lipoproproteína únicamente fue reconocida 
en el lisado total, no obstante, cuando se realizó la IEM ésta fue observada en la superficie celular. 
 
Rv0418 hace parte del grupo de enzimas involucradas en procesos degradativos (proteasas/peptidasas) y 
de acuerdo a su localización, esta lipoproteína podría estar implicada en el metabolismo de nutrientes, 
aunque los sustratos específicos de este tipo de enzimas no han sido aún determinados (Sutcliffe y 
Harrington, 2004). 
 
Por su parte, la lipoproteína Rv1022 presentó un comportamiento en el análisis computacional similar al 
mostrado por el control positivo, pero según los resultados de predicción de localización subcelular, se 
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encontraría ubicada en el citoplasma, contradiciendo la información disponible sobre la localización de 
las lipoproteínas, ya que a pesar de no contener dentro de su secuencia al menos una hélice 
transmembranal, al parecer, el lipobox y las enzimas Lgt y Lsp serían necesarias y suficientes para 
asegurar su anclaje (Kamalakkannan y col., 2004; Sutcliffe y Harrington, 2004).  
 
Experimentamente, Rv1022 fue reconocida en las fracciones de membrana y filtrado más no en el lisado 
total. La presencia de la proteína en estas dos fracciones puede explicarse por la liberación gradual de 
antígenos durante el cultivo de Mtb (Andersen y col., 1991). Sin embargo, de manera extraña la proteína 
no fue detectada en al pared celular. Las proteínas secretadas al medio extracelular son producidas en 
grandes cantidades por Mtb durante los primeros días de crecimiento en cultivo. Ellas se acumulan en 
grandes cantidades en el medio pero están presentes solamente en trazas en el bacilo intacto, tal y como 
se observa en la figura 13N. 
 
La segunda candidata seleccionada para Lipo 1.0 fue la proteína Rv0835, con secuencia señal 
confirmada por Phobius y sin anclaje mediado por hélices transmembranales. De manera interesante, 
esta proteína fue localizada tanto por Gpos-PLoc como por PSORTb v.2.0.4 en el citoplasma. Sin 
embargo, la herramienta PA-SUB v.2.5 ubicó a la proteína en la membrana plasmática. En los resultados 
experimentales obtenidos en este trabajo, la proteína fue reconocida por los anticuerpos policlonales en 
el lisado total y en la fracción de filtrado, coincidiendo con los resultados obtenidos por Malen y col., 
quienes identificaron a esta proteína en filtrados de cultivo de la cepa H37Rv de Mtb (Malen y col., 
2007). Estos resultados indican que la proteína posiblemente contiene una secuencia señal que le sirve 
de guía para su secreción y la ausencia de un anclaje definido por hélices transmembranales puede estar 
apuntando a que esta proteína se secreta hacia el medio extracelular y por ende fue identificada en la 
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fracción de filtrado. Por otra parte, el residuo de S presente en la posición +2 identificado mediante la 
predicción, probablemente no sería suficiente para ocasionar la retención de la proteína en la membrana 
interna. 
 
Vía de secreción no clásica 
Las proteínas micobacterianas ESAT-6 y CFP-10, pese a que carecen de una secuencia señal aparente en 
la región N-terminal se han encontrado en el medio extracelular (Converse y Cox, 2005). Con el 
objetivo de realizar una aproximación bioinformática hacia este fenómeno llamado secreción no clásica 
y para identificar otras proteínas secretadas por esta vía, se realizó un análisis computacional basado en 
la herramienta SecretomeP 2.0. En este análisis, efectivamente ESAT-6 (Rv3875) y CFP-10 (Rv3874) 
fueron identificadas, soportando la evidencia experimental. 
 
La proteína Rv0556 fue seleccionada como control positivo para esta vía, presentando según la 
predicción realizada mediante TMHMM 2.0, dos hélices transmembranales. Adicionalmente, la ausencia 
de secuencia señal fue confirmada por Phobius. Los tres localizadores generales ubicaron a la proteína 
en la membrana citoplasmática. En cuanto al análisis experimental, la proteína fue reconocida 
únicamente en el lisado total, sin embargo, en el análisis por IEM la proteína fue observada en la 
superficie micobacteriana. 
 
Por otra parte, las proteínas Rv0361 y Rv0178 candidatas para esta vía, fueron identificadas tanto en el 
lisado total como en la fracción de membrana. Sin embargo, en el immunoblotting, los anticuerpos 
también reconocieron otras proteínas. En el caso del ensayo realizado para Rv3630, hubo 
reconocimiento de otra proteína a una altura aproximada de 38 kDa en el lisado total y en la fracción de 
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citoplasma. Para Rv0178 hubo reconocimiento a la altura de ~15, 19 y 25 kDa en el lisado total y en 
filtrado a la altura de ~25 y 28 kDa. Estos resultados estarían sugiriendo la existencia de epítopes lo 
suficientemente parecidos en regiones de otras proteínas, como para generar reactividad cruzada o, en el 
caso de las bandas de menor peso molecular, una potencial proteólisis de Rv0178. Por último, la 
exposición en la superficie pudo ser confirmada mediante IEM, sin embargo, las partículas de oro 
coloidal observadas, podrían no solamente indicar que estas proteínas se encuentran en la superficie sino 
también que podrían ubicarse allí otras proteínas reconocidas por los sueros y evidenciadas en el 
immunoblotting.  
 
La centrifugación diferencial ha sido propuesta como una metodología conveniente para la separación 
de los compartimentos subcelulares siendo, al parecer,  altamente eficiente en la separación de la pared 
celular de la membrana bacteriana (Pugsley y col., 1990; Mawuenyega y col., 2005; Rezwan y col., 
2007b). Sin embargo, como puede observarse en la figura 13A, los controles positivos para cada una de 
las fracciones obtenidas comparten varias bandas a la misma altura y con la misma intensidad, 
sugiriendo contaminación entre las mismas, lo que indica que el fraccionamiento no fue idóneo. 
 
Estas proteínas presentaron según el análisis computacional, una hélice transmembranal y, al igual que 
para Rv0556, Phobius confirmó la ausencia de una secuencia señal. Adicionalmente, PA-SUB v.2.5 
identificó a Rv0361 en la membrana, contrario al resultado arrojado por Gpos-PLoc quien la identificó 
en el citoplasma y PSORTb v.2.0.4 quien no pudo ubicarla en ningún compartimento subcelular. 
Rv0178 presentó un resultado predictivo general similar al encontrado para Rv0361, la diferencia radicó 
en la localización realizada por Gpos-PLoc, quien ubicó a la proteína en el compartimiento extracelular.  
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Estudios previos sugieren que el operón mce1 de Mtb, en donde se encuentra codificada la proteína 
Rv0178, es importante en la entrada de la micobacteria a las células hospederas y en el establecimiento 
de una infección persistente en ratones, sugiriendo que éste se sobre-regula como resultado de la 
exposición a varios estímulos dentro del macrófago tales como la privación de oxígeno y la deficiencia 
de nutrientes. Se ha demostrado que mutantes mce1 de Mtb no inducen una respuesta proinflamatoria 
característica en macrófagos murinos infectados ex vivo. Este fenotipo se manifiesta in vivo por la pobre 
formación del granuloma, permitiendo el crecimiento bacteriano descontrolado y la rápida muerte de los 
ratones infectados (Shimono y col., 2003; Casali y col., 2006), sugiriendo el posible papel de Rv0178 en 
la virulencia del patógeno. 
 
Si bien las proteínas utilizadas como controles negativos (Rv0126 y Rv1326c) de acuerdo a la 
predicción computacional se identificaron en el citoplasma, ninguna de ellas fue reconocida por los 
anticuerpos policlonales en la fracción citoplasmática. No obstante, Rv0126 fue reconocida en el lisado 
total, contrario a lo observado para Rv1326c. Ahora bien, en la IEM la proteína Rv0126 se ubicó en el 
compartimento citoplasmático, coincidiendo con el resultado del análisis bioinformático. La ausencia de 
reconocimiento de estas proteínas en el citoplasma, podría estar explicada por la extracción temprana de 
dicha fracción (antes de la fase logarítmica tardía) en donde los antígenos citoplasmáticos tienden a 
aparecer en bajas concentraciones (Andersen y col., 1991). 
 
Con el objetivo de explicar cómo algunos cambios ambientales pueden afectar la regulación génica, 
Florczyk y col utilizaron electroforesis en geles 2D y espectrometría de masas, caracterizando las 
diferencias en la expresión de proteínas durante el crecimiento de micobacterias en condiciones de 
cultivo con y sin agitación. M. bovis BCG mostró que al menos 45 proteínas eran expresados 
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diferencialmente (Florczyk y col., 2001). Estos resultados demuestran que las diferencias en las 
condiciones de cultivo bacteriano pueden tener implicaciones importantes en la expresión génica, lo que 
podría explicar el no reconocimiento de las proteínas Rv3630, Rv0418, Rv1280c y Rv0556 en las 
fracciones subcelulares. Adicionalmente, cabe resaltar que el cultivo utlizado para la obtención del 
lisado total fue diferente al utilizado para extracción de las fracciones subcelulares, lo cual podría 
explicar la presencia de la proteína Rv0126 en el lisado total más no en las fracciones. 
 
Muchos géneros bacterianos incluyendo las micobacterias, cuando detienen su crecimiento por la 
aparición de condiciones de estrés, agotamiento de oxígeno y acumulación de productos tóxicos (fase 
estacionaria), tienden a cambiar la composición y estructura de las macromoléculas celulares y alteran la 
expresión génica y la estabilidad del ARN (Kolter y col., 1993; Smeulders y col., 1999; O'Toole y col., 
2003). En este trabajo, el cultivo fue monitoreado constantemente por lo que esta variable pudo ser 
descartada para explicar la ausencia de reconocimiento de las proteínas ya sea en el lisado total o en las 
fracciones subcelulares.  
 
La ausencia de reconocimiento de las proteínas Rv1326c, Rv1733c y Rv3069 por parte de los 
anticuerpos tanto en el lisado como en las diferentes fracciones subcelulares, podría estar explicado por 
falta de antigenicidad de los péptidos inoculados en los conejos. Es decir, probablemente los epítopes no 
fueron lo suficientemente capaces de inducir una elevada producción de anticuerpos, necesarios para el 
reconocimiento de cada una de éstas proteínas. 
 
La identificación de proteínas de superficie mediante la metodología computacional sumada a la 
confirmación experimental, soporta la hipótesis de que éstas podrían interactuar con componentes del 
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hospedero durante la infección y así mismo, influenciar la respuesta inmune (Casali y col., 2006). 
Adicionalmente, la metodología aquí aplicada podría constituir un árbol de desición para la pre-
selección de proteínas de superficie potenciales a ser incluidas en una vacuna contra la TB y podría 
extrapolarse en la identificación de otros conjuntos de proteínas dependiendo de los intereses y 
necesidades del investigador. Sin embargo, se hace necesaria la implementación de un sistema de 
predicción que le permita a los usuarios combinar diferentes predictores ajustables a lo largo del proceso 
de toma de decisión.  
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10. CONCLUSIONES 
 
•    A través de la aproximación bioinformática específica, se logró identificar de manera 
independiente 825 proteínas del las 3924 codificadas por el genoma de Mtb. De éstas, un total de 
376 proteínas fueron predichas en la membrana plasmática mediante la aproximación general y 
además presentaron anclaje transmembranal. 
 
•    Mediante la metodología experimental utilizada, la localización subcelular predicha mediante las 
diferentes herramientas bioinformáticas, pudo ser validada por IEM para 10 (seis de éstas 
identificadas también por immunoblotting) de las 12 proteínas candidatas utilizadas en este 
estudio. Esto sugiere que el enfoque bioinformático representa una buena opción para la 
identificación de determinadas proteínas, antes de dar paso a la caracterización experimental. 
Este trabajo constituye un importante aporte en la pre-selección de antígenos candidatos para el 
desarrollo de nuevos fármacos y vacunas más eficientes contra la TB. 
 
•    Los resultados indican que las proteínas secretadas a la superficie pueden ser pre-identificadas a 
través de protocolos de toma de decisiones soportados por aprendizaje estadístico. El uso de 
estos protocolos permite reducir tiempo y costos en el laboratorio.  
 
•    Es relevante el diseño y la implementación de un sistema de predicción que le permita a los 
usuarios combinar diferentes predictores, ajustables a lo largo del proceso de toma de decisión, 
lo que representaría un predictor ideal. 
 
•   Es importante conocer las estrategias metodológicas para el desarrollo de las diferentes 
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herramientas bioinformáticas, así como los conjuntos de proteínas con los cuales son entrenadas, 
ya que esto permite identificar sus limitaciones e interpretar correctamente los resultados 
obtenidos. 
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ANEXOS 
Anexo 1a- Proteínas predichas por 
SignalP 3.0.
Phobius 
Probabilidad de 
secuencia señal
Max. 
Probabilidad 
de sitio de 
hidrólisis
Sitio de 
hidrólisis Gpos-PLoc PSOTRb v.2.0.4
ID/hélices/secuencia 
señal/PREDICCIÓN ExpAA First 60
Número 
de 
Hélices
Topología TatP 1.0
LipoP 
1.0
SecretomeP 
2.0
Rv0011c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,993 0,431 57-58 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane Rv0011c 2 0 i31-53o73-90i ExpAA=44.90 First60=22.79 PredHel=2
Topology=i29-51o66-
88i x
Rv0016c PROBABLE PENICILLIN-BINDING PROTEIN PBPA 0,999 0,748 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv0016c 0 Y n10-21c30/31o ExpAA=21.71 First60=21.69 PredHel=1 Topology=i7-29o
Rv0017c PROBABLE CELL DIVISION PROTEIN RODA 0,976 0,976 42-43 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0017c 12 0 i21-40o52-70i79-
97o117-135i144-166o186-204i225-
242o248-264i269-288o353-374i386-
407o419-440i 
ExpAA=253.58 First60=31.63 PredHel=12
Topology=i20-42o52-
74i79-101o116-135i144-
166o181-203i246-
263o267-289i310-
332o347-369i382-
404o419-441i
x
Rv0039c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN 0,983 0,373 29-30 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 
Rv0039c 2 Y n3-18c22/23o38-
58i65-85o ExpAA=63.15 First60=41.57 PredHel=3
Topology=i2-24o39-
61i66-88o x
Rv0040c SECRETED PROLINE RICH PROTEIN MTC28 (PROLINE RICH 28 KDA ANTIGEN) 1 0,585 32-33
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv0040c 0 Y n16-27c32/33o ExpAA=20.23 First60=20.22 PredHel=1 Topology=i7-26o x x
Rv0063 POSSIBLE OXIDOREDUCTASE 0,999 0,899 31-32 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv0063 0 Y n13-24c29/30o ExpAA=3.35 First60=2.91 PredHel=0 Topology=o x
Rv0072 PROBABLE GLUTAMINE-TRANSPORT TRANSMEMBRANE PROTEIN ABC TRANSPORTER 0,984 0,854 44-45
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0072 3 Y n16-27c39/40o231-
254i274-297o303-329i ExpAA=92.58 First60=22.13 PredHel=4
Topology=i16-38o231-
253i274-296o306-328i x
Rv0086 POSSIBLE HYDROGENASE HYCQ 0,92 0,454 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 
Rv0086 12 0 o6-24i31-49o69-
92i104-122o128-146i158-182o243-
264i276-296o316-338i374-397o409-
429i441-469o 
ExpAA=272.44 First60=42.82 PredHel=12
Topology=o5-24i31-
53o68-90i103-122o127-
147i160-182o242-
264i277-299o314-
336i374-396o411-
433i453-475o
x
Rv0102 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,842 0,735 51-52 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 
Rv0102 16 0 i27-48o68-88i109-
130o156-173i180-198o210-231i243-
266o278-299i311-331o370-389i401-
419o439-460i481
ExpAA=346.80 First60=22.01 PredHel=16
Topology=i25-47o67-
89i113-135o155-
173i180-199o214-
236i243-265o280-
299i311-333o370-
389i401-423o438-
460i483-505o520-
539i552-574o597-619i
x
Rv0107c PROBABLE CATION-TRANSPORTER ATPASE I CTPI 0,913 0,609 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv0107c 2 0 o972-989i1546-1567o ExpAA=69.67 First60=0.04 PredHel=0 Topology=o x
Rv0109 PE-PGRS FAMILY PROTEIN 1 0,729 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv0109 0 Y n3-15c33/34o ExpAA=1.22 First60=0.77 PredHel=0 Topology=o x
Rv0116c POSSIBLE CONSERVED MEMBRANE PROTEIN 1 0,543 47-48 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv0116c 0 Y n8-19c28/29o ExpAA=31.25 First60=30.69 PredHel=1 Topology=i7-29o
Rv0124 PE-PGRS FAMILY PROTEIN 0,999 0,823 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv0124 0 0 i ExpAA=1.10 First60=0.95 PredHel=0 Topology=o x
Rv0125 PROBABLE SERINE PROTEASE PEPA (SERINE PROTEINASE) (MTB32A) 1 0,993 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0125 0 Y n14-25c32/33o ExpAA=21.57 First60=21.39 PredHel=1 Topology=i13-35o x x
Rv0129c
SECRETED ANTIGEN 85-C FBPC (85C) (ANTIGEN 85 
COMPLEX C) (AG58C) (MYCOLYL TRANSFERASE 85C) 
(FIBRONECTIN-BINDING PROTEIN C)
1 0,969 46-47 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv0129c 1 0 i21-40o ExpAA=22.78 First60=22.30 PredHel=1 Topology=i21-43o x x
Rv0132c PUTATIVE F420-DEPENDENT GLUCOSE-6-PHOSPHATE DEHYDROGENASE FGD2 0,958 0,377 32-33 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0132c 0 Y n8-19c24/25o ExpAA=10.19 First60=5.58 PredHel=0 Topology=o x
Rv0152c PE FAMILY PROTEIN 0,533 0,168 46-47 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv0152c 0 0 i ExpAA=24.64 First60=0.10 PredHel=0 Topology=o
Rv0170 MCE-FAMILY PROTEIN MCE1B 0,606 0,551 29-30 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Unknown Rv0170 1 0 o6-28i ExpAA=22.60 First60=22.60 PredHel=1 Topology=i7-29o
Rv0171 MCE-FAMILY PROTEIN MCE1C 1 0,992 38-39 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Cytoplasmic Rv0171 0 Y n12-23c27/28o ExpAA=21.41 First60=21.41 PredHel=1 Topology=i12-34o x
Rv0172 MCE-FAMILY PROTEIN MCE1D 0,93 0,619 32-33 cytoplasm Not extracellular
Not plasma 
membrane Extracell  Unknown Rv0172 1 0 i20-41o ExpAA=21.69 First60=21.54 PredHel=1 Topology=i20-42o x
Rv0173 POSSIBLE MCE-FAMILY LIPOPROTEIN LPRK (MCE-FAMILY LIPOPROTEIN MCE1E) 0,814 0,244 50-51
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv0173 0 Y n18-28c32/33o ExpAA=18.37 First60=18.27 PredHel=1 Topology=i19-36o
Rv0174 MCE-FAMILY PROTEIN MCE1F 0,574 0,466 25-26 Not cytoplasm extracellular
Not plasma 
membrane Extracell  Unknown Rv0174 1 0 i12-29o ExpAA=20.57 First60=20.56 PredHel=1 Topology=i12-29o x
Localización subcelular Compartidas
Proteína Descripción por Tuberculist
PA-SUB v.2.5
SignalP 3.0 TMHMM 2.0
Rv0179c POSSIBLE LIPOPROTEIN LPRO 0,999 0,969 44-45 cytoplasm Not extracellular
Not plasma 
membrane Extracell  Unknown Rv0179c 0 Y n20-35c44/45o ExpAA=20.39 First60=20.06 PredHel=1 Topology=i20-42o x
Rv0194 PROBABLE DRUGS-TRANSPORT TRANSMEMBRANE ATP-BINDING PROTEIN ABC TRANSPORTER 0,846 0,357 51-52
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0194 10 0 i20-41o56-76i144-
173o255-285i627-648o660-681i743-
761o767-785i848-868o874-895i 
ExpAA=218.35 First60=26.37 PredHel=9
Topology=i20-41o56-
75i144-166o626-
648i660-682o741-
763i768-785o847-
869i876-898o
Rv0200 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN 0,885 0,767 23-24 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv0200 3 0 i7-28o34-56i77-96o ExpAA=70.88 First60=45.57 PredHel=3
Topology=i7-29o33-
55i75-97o x
Rv0202c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL11 0,978 0,487 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0202c 11 Y n13-24c29/30o184-
202i207-226o232-254i275-299o311-
333i370-392o526-545i557-578o598-
618i639-662o668-
ExpAA=259.96 First60=20.28 PredHel=12
Topology=i13-32o183-
205i207-229o233-
255i276-298o308-
330i370-392o530-
552i557-579o594-
616i643-662o666-688i
x
Rv0203 POSSIBLE EXPORTED PROTEIN 1 0,526 37-38 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane Unknown Rv0203 0 Y n12-22c30/31o ExpAA=19.78 First60=19.63 PredHel=1 Topology=i12-30o
Rv0227c PROBABLE CONSERVED MEMBRANE PROTEIN 0,996 0,597 32-33 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown
Rv0227c 1 Y n4-23c29/30o319-
341i ExpAA=43.63 First60=21.73 PredHel=2
Topology=i5-27o319-
341i x
Rv0229c POSSIBLE CONSERVED MEMBRANE PROTEIN WITH PIN DOMAIN 0,958 0,957 29-30
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv0229c 1 0 i7-27o ExpAA=21.24 First60=21.24 PredHel=1 Topology=i7-29o
Rv0233
PROBABLE RIBONUCLEOSIDE-DIPHOSPHATE 
REDUCTASE (BETA CHAIN) NRDB (RIBONUCLEOTIDE 
REDUCTASE SMALL CHAIN)
0,851 0,814 25-26 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0233 0 0 i ExpAA=0.62 First60=0.57 PredHel=0 Topology=o x
Rv0236c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,869 0,601 22-23 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Extracellular
Rv0236c 13 Y n11-22c30/31o64-
84i91-108o120-139i146-163o175-
203i215-235o278-302i314-332o401-
419i1256-1277o1297
ExpAA=272.58 First60=9.36 PredHel=9
Topology=o64-86i91-
113o180-202i209-
231o281-303i401-
423o1302-1324i1337-
1354o1369-1391i
x
Rv0237 PROBABLE CONSERVED LIPOPROTEIN LPQI 1 0,478 35-36 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0237 0 Y n7-18c23/24o ExpAA=3.26 First60=3.24 PredHel=0 Topology=o x x
Rv0265c PROBABLE PERIPLASMIC IRON-TRANSPORT LIPOPROTEIN 0,972 0,694 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0265c 0 0 i ExpAA=0.06 First60=0.02 PredHel=0 Topology=o x x
Rv0278c PE-PGRS FAMILY PROTEIN 0,997 0,609 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv0278c 0 Y n4-15c33/34o ExpAA=54.11 First60=2.84 PredHel=0 Topology=o
Rv0279c PE-PGRS FAMILY PROTEIN 0,581 0,31 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv0279c 0 0 i ExpAA=2.33 First60=0.13 PredHel=0 Topology=o x
Rv0285 PE FAMILY PROTEIN 0,941 0,61 31-32 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv0285 0 0 i ExpAA=0.25 First60=0.20 PredHel=0 Topology=o
Rv0291
PROBABLE MEMBRANE-ANCHORED MYCOSIN MYCP3 
(SERINE PROTEASE) (SUBTILISIN-LIKE PROTEASE) 
(SUBTILASE-LIKE) (MYCOSIN-3)
1 0,649 25-26 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv0291 1 Y n4-15c33/34o431-453i ExpAA=34.13 First60=10.63 PredHel=1 Topology=o431-453i
Rv0298 HYPOTHETICAL PROTEIN 0,823 0,807 24-25 No Prediction No Prediction
No 
Prediction Cytoplasm Unknown Rv0298 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv0308 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,588 0,47 21-22 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0308 5 Y n6-16c21/22o62-83i90-
112o132-152i159-181o187-205i ExpAA=125.05 First60=20.76 PredHel=6
Topology=i7-26o61-
83i90-112o127-149i156-
178o188-205i
x
Rv0309 POSSIBLE CONSERVED EXPORTED PROTEIN 1 0,974 27-28 cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Rv0309 0 Y n4-22c27/28o ExpAA=24.31 First60=24.27 PredHel=1 Topology=i7-29o x
Rv0315 POSSIBLE BETA-1,3-GLUCANASE PRECURSOR 1 0,731 31-32 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv0315 0 Y n15-26c31/32o ExpAA=11.80 First60=11.79 PredHel=0 Topology=o x x
Rv0320 POSSIBLE CONSERVED EXPORTED PROTEIN 1 0,851 41-42 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0320 0 Y n15-30c48/49o ExpAA=19.97 First60=19.45 PredHel=1 Topology=i13-32o x
Rv0335c PE FAMILY PROTEIN 0,64 0,257 43-44 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv0335c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o x
Rv0344c PROBABLE LIPOPROTEIN LPQJ 0,999 0,281 58-59 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv0344c 0 Y n11-21c29/30o ExpAA=2.33 First60=2.20 PredHel=0 Topology=o x x x
Rv0366c CONSERVED HYPOTHETICAL PROTEIN 0,817 0,809 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Cytoplasmic Rv0366c 0 Y n16-27c35/36o ExpAA=6.87 First60=6.19 PredHel=0 Topology=o
Rv0381c HYPOTHETICAL PROTEIN 0,96 0,549 24-25 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv0381c 0 Y n4-15c23/24o ExpAA=3.13 First60=2.77 PredHel=0 Topology=o x
Rv0398c POSSIBLE SECRETED PROTEIN 1 0,977 28-29 No Prediction No Prediction
No 
Prediction Extracell Unknown Rv0398c 0 Y n7-20c28/29o ExpAA=19.79 First60=19.76 PredHel=1 Topology=i7-29o x
Rv0399c POSSIBLE CONSERVED LIPOPROTEIN LPQK 1 0,57 38-39 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Extracellular Rv0399c 0 Y n7-18c23/24o ExpAA=0.54 First60=0.32 PredHel=0 Topology=o x
Rv0401 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 1 0,994 29-30 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0401 3 Y n6-17c21/22o31-55i62-
82o88-109i ExpAA=83.85 First60=41.08 PredHel=4
Topology=i7-24o34-
56i63-82o87-109i x
Rv0402c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL1 0,593 0,165 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv0402c 12 0 i20-39o193-212i219-
240o252-274i286-309o329-353i374-
396o761-780i787-811o823-844i865-
886o898-926i 
ExpAA=266.14 First60=22.06 PredHel=12
Topology=i17-39o192-
211i218-240o250-
272i293-315o330-
352i373-395o760-
782i789-811o821-
843i864-886o906-927i
x x
Rv0403c PROBABLE CONSERVED MEMBRANE PROTEIN MMPS1 0,974 0,77 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv0403c 0 Y n13-25c33/34o ExpAA=41.08 First60=21.14 PredHel=2
Topology=i7-29o84-
106i x
Rv0411c PROBABLE GLUTAMINE-BINDING LIPOPROTEIN GLNH (GLNBP) 0,999 0,399 63-64
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv0411c 0 Y n5-15c20/21o ExpAA=5.75 First60=5.75 PredHel=0 Topology=o
Rv0415 POSSIBLE THIAMINE BIOSYNTHESIS OXIDOREDUCTASE THIO 0,655 0,34 27-28 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0415 0 0 i ExpAA=3.21 First60=3.20 PredHel=0 Topology=o
Rv0418 PROBABLE LIPOPROTEIN AMINOPEPTIDASE LPQL 0,994 0,714 42-43 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Extracellular Rv0418 0 Y n10-21c25/26o ExpAA=18.09 First60=17.96 PredHel=1 Topology=i7-29o x x
Rv0419 POSSIBLE LIPOPROTEIN PEPTIDASE LPQM 0,994 0,343 45-46 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv0419 1 0 i21-43o ExpAA=21.64 First60=21.63 PredHel=1 Topology=i21-43o
Rv0425c POSSIBLE METAL CATION TRANSPORTING P-TYPE ATPASE CTPH 0,997 0,372 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0425c 3 Y n5-16c28/29o884-
901i1409-1432o1444-1463i ExpAA=103.77 First60=6.74 PredHel=3
Topology=o1359-
1381i1410-1432o1445-
1467i
x
Rv0426c POSSIBLE TRANSMEMBRANE PROTEIN 0,959 0,192 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0426c 1 0 o60-90i ExpAA=46.70 First60=23.12 PredHel=2
Topology=i21-43o63-
85i x x
Rv0431 PUTATIVE TUBERCULIN RELATED PEPTIDE 0,672 0,285 54-55 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv0431 1 0 o20-39i ExpAA=21.67 First60=21.59 PredHel=1 Topology=o20-42i x
Rv0432 PROBABLE PERIPLASMIC SUPEROXIDE DISMUTASE [CU-ZN] SODC 1 0,641 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0432 0 Y n11-23c32/33o ExpAA=15.62 First60=14.76 PredHel=0 Topology=o x x
Rv0436c
PROBABLE CDP-DIACYLGLYCEROL--SERINE O-
PHOSPHATIDYLTRANSFERASE PSSA (PS SYNTHASE) 
(PHOSPHATIDYLSERINE SYNTHASE)
0,839 0,425 50-51 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0436c 7 0 i12-36o42-64i76-
95o101-119i131-155o167-187i199-
230o 
ExpAA=122.90 First60=23.73 PredHel=5
Topology=i13-35o99-
118i131-153o163-
185i205-227o
x
Rv0455c CONSERVED HYPOTHETICAL PROTEIN 1 0,987 30-31 No Prediction No Prediction
No 
Prediction Cytoplasm Unknown Rv0455c 0 Y n10-21c30/31o ExpAA=16.65 First60=16.62 PredHel=1 Topology=i7-29o x x
Rv0460 CONSERVED HYDROPHOBIC PROTEIN 0,804 0,732 21-22 No Prediction No Prediction
No 
Prediction Plasma membrane CytoplasmicMembrane
Rv0460 2 Y n6-17c21/22o31-48i55-
76o ExpAA=61.01 First60=45.72 PredHel=3
Topology=i2-21o26-
48i55-77o x
Rv0477 POSSIBLE CONSERVED SECRETED PROTEIN 1 0,923 23-24 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0477 0 Y n4-15c23/24o ExpAA=2.08 First60=2.07 PredHel=0 Topology=o
Rv0483 PROBABLE CONSERVED LIPOPROTEIN LPRQ 0,723 0,382 48-49 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0483 0 0 i ExpAA=0.90 First60=0.89 PredHel=0 Topology=o x
Rv0484c PROBABLE SHORT-CHAIN TYPE OXIDOREDUCTASE 0,876 0,427 25-26 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Cytoplasmic Rv0484c 0 0 i ExpAA=1.73 First60=0.07 PredHel=0 Topology=o
Rv0490 PUTATIVE TWO COMPONENT SENSOR HISTIDINE KINASE SENX3 0,991 0,653 22-23
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv0490 0 Y n3-14c19/20o ExpAA=26.98 First60=25.50 PredHel=1 Topology=i7-29o
Rv0507 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL2 0,943 0,32 50-51
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0507 12 0 i21-41o194-213i220-
239o251-272i293-317o329-354i375-
397o765-783i790-812o818-841i862-
885o891-910i 
ExpAA=257.33 First60=21.45 PredHel=11
Topology=o22-41i211-
233o248-270i290-
312o332-354i375-
397o761-783i790-
812o822-844i864-
886o891-913i
x
Rv0511 PROBABLE UROPORPHYRIN-III C-METHYLTRANSFERASE HEMD 0,675 0,289 36-37 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0511 0 0 i ExpAA=0.37 First60=0.34 PredHel=0 Topology=o x
Rv0514 POSSIBLE TRANSMEMBRANE PROTEIN 0,826 0,232 24-25 No Prediction No Prediction
No 
Prediction Plasma membrane Unknown Rv0514 1 Y n11-22c30/31o54-73i ExpAA=40.22 First60=28.70 PredHel=2 Topology=i7-26o48-70i x x
Rv0519c POSSIBLE CONSERVED MEMBRANE PROTEIN 0,606 0,529 55-56 cytoplasm Not extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv0519c 0 0 i ExpAA=33.27 First60=21.10 PredHel=1 Topology=i26-48o x
Rv0526 POSSIBLE THIOREDOXIN PROTEIN (THIOL-DISULFIDE INTERCHANGE PROTEIN) 1 0,991 38-39
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0526 0 Y n17-28c33/34o ExpAA=10.76 First60=10.60 PredHel=0 Topology=o x x
Rv0527 POSSIBLE CYTOCHROME C-TYPE BIOGENESIS PROTEIN CCDA 0,998 0,996 29-30
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0527 5 Y n7-25c29/30o69-
92i104-126o146-170i182-207o219-
240i 
ExpAA=151.90 First60=36.66 PredHel=7
Topology=i7-29o33-
50i71-93o108-127i147-
169o184-206i219-241o
x
Rv0528 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 1 0,855 35-36 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv0528 3 Y n10-21c29/30o64-
83i158-177o444-463i ExpAA=86.03 First60=22.15 PredHel=4
Topology=i5-27o61-
83i157-179o441-463i x
Rv0529 POSSIBLE CYTOCHROME C-TYPE BIOGENESIS PROTEIN CCSA 0,801 0,235 53-54
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0529 8 0 o16-34i80-101o113-
130i137-158o170-198i228-251o263-
281i293-321o 
ExpAA=172.71 First60=21.37 PredHel=8
Topology=o15-34i80-
102o107-129i136-
158o173-195i227-
249o269-286i293-315o
x
Rv0532 PE-PGRS FAMILY PROTEIN 0,995 0,465 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular Rv0532 0 Y n4-15c33/34o ExpAA=2.38 First60=2.14 PredHel=0 Topology=o x
Rv0541c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,971 0,78 48-49 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0541c 11 0 i7-24o59-81i88-
107o181-204i216-249o269-291i303-
322o342-369i381-400o406-422i429-
447o 
ExpAA=228.26 First60=23.02 PredHel=10
Topology=i7-29o59-
81i88-110o181-203i224-
246o266-288i300-
322o347-369i382-
399o429-446i
x
Rv0544c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN 0,998 0,988 36-37 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv0544c 1 Y n13-24c29/30o53-74i ExpAA=44.41 First60=31.12 PredHel=2
Topology=i13-32o52-
74i x
Rv0545c PROBABLE LOW-AFFINITY INORGANIC PHOSPHATE TRANSPORTER INTEGRAL MEMBRANE PROTEIN PITA 0,979 0,304 30-31
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0545c 7 Y n3-13c17/18o41-
65i77-99o105-123i135-158o219-
238i308-329o335-354i 
ExpAA=193.23 First60=36.50 PredHel=8
Topology=i5-24o44-
66i79-101o106-128i135-
157o216-238i308-
327o332-354i
x
Rv0559c POSSIBLE CONSERVED SECRETED PROTEIN 1 0,998 25-26 No Prediction No Prediction
No 
Prediction Extracell   Unknown Rv0559c 0 Y n6-17c25/26o ExpAA=8.05 First60=8.01 PredHel=0 Topology=o
Rv0563 PROBABLE PROTEASE TRANSMEMBRANE PROTEIN HEAT SHOCK PROTEIN HTPX 0,986 0,419 31-32
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0563 4 0 i12-29o35-51i145-
169o181-201i ExpAA=80.65 First60=36.99 PredHel=4
Topology=i13-30o34-
51i145-167o182-201i x
Rv0583c PROBABLE CONSERVED LIPOPROTEIN LPQN 1 0,722 54-55 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0583c 0 Y n4-13c18/19o ExpAA=5.86 First60=5.80 PredHel=0 Topology=o x x
Rv0584 POSSIBLE CONSERVED EXPORTED PROTEIN 1 0,685 30-31 cytoplasm Not extracellular
Not plasma 
membrane Extracell Extracellular Rv0584 0 Y n10-21c26/27o ExpAA=22.41 First60=22.15 PredHel=1 Topology=i9-31o x
Rv0590 MCE-FAMILY RELATED PROTEIN 0,966 0,953 29-30 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0590 1 0 i12-31o ExpAA=21.54 First60=21.44 PredHel=1 Topology=i12-34o
Rv0591 MCE-FAMILY PROTEIN MCE2C 0,998 0,587 38-39 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0591 0 Y n16-24c29/30o ExpAA=21.53 First60=21.50 PredHel=1 Topology=i12-34o x
Rv0592 MCE-FAMILY PROTEIN MCE2D 0,999 0,613 35-36 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv0592 0 Y n19-29c34/35o ExpAA=21.17 First60=21.08 PredHel=1 Topology=i19-41o x
Rv0598c CONSERVED HYPOTHETICAL PROTEIN WITH PIN DOMAIN 0,881 0,881 24-25
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv0598c 0 Y n5-16c24/25o ExpAA=0.49 First60=0.36 PredHel=0 Topology=o
Rv0603 POSSIBLE EXPORTED PROTEIN 1 0,717 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0603 0 Y n4-16c28/29o ExpAA=22.68 First60=22.68 PredHel=1 Topology=i7-29o x
Rv0604 PROBABLE CONSERVED LIPOPROTEIN LPQO 1 0,649 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv0604 0 Y n10-20c24/25o ExpAA=2.40 First60=0.82 PredHel=0 Topology=o x x
Rv0625c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,778 0,171 46-47 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0625c 5 0 o20-44i56-77o83-
107i153-176o196-216i ExpAA=111.11 First60=28.63 PredHel=5
Topology=o15-34i54-
76o86-108i152-174o194-
216i
x
Rv0671 POSSIBLE CONSERVED LIPOPROTEIN LPQP 1 0,587 25-26 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Extracellular Rv0671 0 Y n5-16c25/26o ExpAA=34.72 First60=23.31 PredHel=1 Topology=i5-27o x
Rv0674 CONSERVED HYPOTHETICAL PROTEIN 0,598 0,463 22-23 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0674 0 Y n9-17c22/23o ExpAA=0.92 First60=0.88 PredHel=0 Topology=o
Rv0677c POSSIBLE CONSERVED MEMBRANE PROTEIN MMPS5 0,921 0,819 45-46 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0677c 0 Y n12-23c27/28o ExpAA=19.67 First60=19.66 PredHel=1 Topology=i7-26o x
Rv0679c CONSERVED HYPOTHETICAL THREONINE RICH PROTEIN 1 0,536 49-50
Not 
cytoplasm extracellular
plasma 
membrane Extracell Extracellular Rv0679c 0 Y n16-28c33/34o ExpAA=6.07 First60=6.05 PredHel=0 Topology=o x x x
Rv0680c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 1 0,991 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0680c 0 Y n6-17c22/23o ExpAA=33.67 First60=21.14 PredHel=2 Topology=i7-29o60-82i x
Rv0732 PROBABLE PREPROTEIN TRANSLOCASE SECY 0,635 0,597 53-54 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv0732 9 Y n18-27c32/33o74-
98i118-137o157-178i185-204o216-
235i263-284o318-340i372-394o406-
424i 
ExpAA=211.24 First60=16.65 PredHel=9
Topology=o76-98i119-
141o156-178i185-
204o214-236i270-
292o318-340i372-
394o399-421i
x
Rv0734 PROBABLE METHIONINE AMINOPEPTIDASE MAPA (MAP) (PEPTIDASE M) (MetAP) 1 0,987 42-43 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0734 0 Y n25-35c40/41o ExpAA=0.60 First60=0.40 PredHel=0 Topology=o x
Rv0742 PE-PGRS FAMILY PROTEIN 0,991 0,604 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0742 0 0 i ExpAA=3.31 First60=2.63 PredHel=0 Topology=o
Rv0746 PE-PGRS FAMILY PROTEIN 0,999 0,799 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv0746 0 Y n10-21c33/34o ExpAA=97.90 First60=2.70 PredHel=0 Topology=o x
Rv0747 PE-PGRS FAMILY PROTEIN 0,988 0,44 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv0747 0 Y n10-21c30/31o ExpAA=14.75 First60=1.12 PredHel=0 Topology=o x
Rv0754 PE-PGRS FAMILY PROTEIN 0,79 0,194 41-42 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv0754 0 0 i ExpAA=5.76 First60=0.15 PredHel=0 Topology=o
Rv0758 POSSIBLE TWO COMPONENT SYSTEM RESPONSE SENSOR KINASE MEMBRANE ASSOCIATED PHOR 1 0,735 31-32
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  CytoplasmicMembrane
Rv0758 1 Y n15-27c31/32o158-
180i ExpAA=42.02 First60=22.33 PredHel=2
Topology=o15-37i158-
180o
Rv0765c PROBABLE OXIDOREDUCTASE 0,756 0,283 24-25 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0765c 0 0 i ExpAA=1.37 First60=1.36 PredHel=0 Topology=o
Rv0774c PROBABLE CONSERVED EXPORTED PROTEIN 0,987 0,71 50-51 cytoplasm Not extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv0774c 0 Y n21-31c38/39o ExpAA=22.38 First60=20.81 PredHel=1 Topology=i21-43o
Rv0799c CONSERVED HYPOTHETICAL PROTEIN 0,541 0,373 30-31 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0799c 0 0 i ExpAA=1.05 First60=1.03 PredHel=0 Topology=o
Rv0804 CONSERVED HYPOTHETICAL PROTEIN 0,83 0,353 25-26 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv0804 3 Y n6-16c21/22o31-
50i154-172o178-199i ExpAA=68.57 First60=13.82 PredHel=0 Topology=o
Rv0817c PROBABLE CONSERVED EXPORTED PROTEIN 1 0,952 27-28 No Prediction No Prediction
No 
Prediction Plasma membrane Cytoplasmic Rv0817c 0 Y n6-21c26/27o ExpAA=22.39 First60=22.38 PredHel=1 Topology=i7-29o
Rv0830 CONSERVED HYPOTHETICAL PROTEIN 0,944 0,928 29-30 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv0830 0 Y n11-22c29/30o ExpAA=0.78 First60=0.25 PredHel=0 Topology=o x
Rv0832 PE-PGRS FAMILY PROTEIN 0,993 0,766 41-42 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0832 0 Y n4-15c33/34o ExpAA=0.72 First60=0.49 PredHel=0 Topology=o
Rv0835 POSSIBLE LIPOPROTEIN LPQQ 0,994 0,597 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv0835 0 Y n10-21c26/27o ExpAA=3.90 First60=3.56 PredHel=0 Topology=o x
Rv0838 PROBABLE CONSERVED LIPOPROTEIN LPQR 0,996 0,395 63-64 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0838 0 Y n12-23c28/29o ExpAA=1.35 First60=1.34 PredHel=0 Topology=o x
Rv0846c PROBABLE OXIDASE 1 0,466 44-45 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv0846c 0 Y n21-32c37/38o ExpAA=14.31 First60=14.20 PredHel=0 Topology=o x x
Rv0847 PROBABLE LIPOPROTEIN LPQS 0,993 0,687 23-24 cytoplasm Not extracellular
plasma 
membrane Plasma membrane Unknown Rv0847 0 Y n7-18c23/24o ExpAA=22.47 First60=22.32 PredHel=1 Topology=i7-29o x
Rv0867c POSSIBLE RESUSCITATION-PROMOTING FACTOR RPFA 1 0,896 38-39 Not cytoplasm extracellular
Not plasma 
membrane Extracell Cellwall  Rv0867c 0 Y n18-26c38/39o ExpAA=19.35 First60=19.34 PredHel=1 Topology=i13-35o x x
Rv0870c POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,9 0,586 40-41 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0870c 4 0 i7-24o30-50i62-
83o89-109i ExpAA=81.88 First60=39.93 PredHel=3
Topology=i7-41o61-
83i90-112o x
Rv0875c POSSIBLE CONSERVED EXPORTED PROTEIN 0,999 0,549 24-25 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0875c 0 Y n5-16c21/22o ExpAA=22.41 First60=22.40 PredHel=1 Topology=i5-27o x
Rv0888 PROBABLE EXPORTED PROTEIN 0,998 0,569 31-32 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0888 0 Y n10-23c31/32o ExpAA=21.65 First60=20.86 PredHel=1 Topology=i7-29o x
Rv0892 PROBABLE MONOOXYGENASE 0,985 0,466 26-27 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane Rv0892 0 Y n5-13c21/22o ExpAA=23.61 First60=21.94 PredHel=1 Topology=i7-29o
Rv0906 CONSERVED HYPOTHETICAL PROTEIN 0,999 0,514 36-37 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0906 0 Y n8-21c33/34o ExpAA=2.20 First60=2.19 PredHel=0 Topology=o x
Rv0912 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,992 0,47 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane   CytoplasmicMembrane
Rv0912 3 Y n10-21c39/40o55-
74i81-101o113-134i ExpAA=87.16 First60=29.97 PredHel=4
Topology=i7-29o49-
71i78-100o115-137i x
Rv0928 PERIPLASMIC PHOSPHATE-BINDING LIPOPROTEIN PSTS3 (PBP-3) (PSTS3) (PHOS1) 1 0,338 41-42
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0928 0 Y n6-16c21/22o ExpAA=1.54 First60=1.41 PredHel=0 Topology=o x x
Rv0932c PERIPLASMIC PHOSPHATE-BINDING LIPOPROTEIN PSTS2 (PBP-2) (PSTS2) 1 0,468 33-34
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0932c 0 Y n8-20c24/25o ExpAA=7.77 First60=7.76 PredHel=0 Topology=o x x x
Rv0934 PERIPLASMIC PHOSPHATE-BINDING LIPOPROTEIN PSTS1 (PBP-1) (PSTS1) 1 0,317 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0934 0 Y n5-15c20/21o ExpAA=4.99 First60=4.93 PredHel=0 Topology=o x x
Rv0937c CONSERVED HYPOTHETICAL PROTEIN 0,601 0,598 22-23 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0937c 0 Y n3-14c22/23o ExpAA=0.62 First60=0.62 PredHel=0 Topology=o
Rv0942 HYPOTHETICAL PROTEIN 0,856 0,801 49-50 No Prediction No Prediction
No 
Prediction Extracell Unknown Rv0942 0 Y n24-31c49/50o ExpAA=0.07 First60=0.07 PredHel=0 Topology=o x
Rv0945 PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,992 0,968 28-29
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0945 0 Y n10-21c28/29o ExpAA=1.01 First60=0.65 PredHel=0 Topology=o x
Rv0962c POSSIBLE LIPOPROTEIN LPRP 0,995 0,66 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0962c 0 Y n7-18c22/23o ExpAA=5.32 First60=5.32 PredHel=0 Topology=o x x
Rv0977 PE-PGRS FAMILY PROTEIN 0,945 0,742 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv0977 0 Y n3-14c32/33o ExpAA=0.51 First60=0.14 PredHel=0 Topology=o x
Rv0978c PE-PGRS FAMILY PROTEIN 0,849 0,796 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv0978c 0 0 i ExpAA=1.36 First60=0.02 PredHel=0 Topology=o x
Rv0980c PE-PGRS FAMILY PROTEIN 0,849 0,799 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv0980c 0 0 i ExpAA=0.19 First60=0.02 PredHel=0 Topology=o x
Rv0982 PROBABLE TWO COMPONENT SENSOR KINASE MPRB 1 0,495 45-46 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv0982 2 0 i20-47o164-184i ExpAA=45.76 First60=23.08 PredHel=2
Topology=o25-47i162-
184o
Rv0988 POSSIBLE CONSERVED EXPORTED PROTEIN 0,997 0,823 33-34 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv0988 0 Y n4-15c19/20o ExpAA=19.14 First60=19.10 PredHel=1 Topology=i5-23o x
Rv0999 HYPOTHETICAL PROTEIN 0,551 0,286 59-60 No Prediction No Prediction
No 
Prediction Cytoplasm Unknown Rv0999 0 0 i ExpAA=0.50 First60=0.47 PredHel=0 Topology=o
Rv1003 CONSERVED HYPOTHETICAL PROTEIN 0,565 0,168 34-35 cytoplasm extracellular Not plasma membrane Plasma membrane Cytoplasmic Rv1003 0 Y n6-14c26/27o ExpAA=0.18 First60=0.00 PredHel=0 Topology=o
Rv1004c PROBABLE MEMBRANE PROTEIN 0,99 0,492 45-46 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv1004c 0 Y n15-26c31/32o ExpAA=120.87 First60=22.50 PredHel=1 Topology=i12-34o
Rv1006 HYPOTHETICAL PROTEIN 1 0,641 31-32 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1006 0 Y n10-21c26/27o ExpAA=3.88 First60=3.88 PredHel=0 Topology=o x x x
Rv1009 PROBABLE RESUSCITATION-PROMOTING FACTOR rpfB 0,984 0,592 23-24 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1009 0 Y n4-15c22/23o ExpAA=20.67 First60=20.62 PredHel=1 Topology=i7-29o
Rv1016c PROBABLE CONSERVED LIPOPROTEIN LPQT 0,999 0,756 49-50 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1016c 0 Y n14-25c30/31o ExpAA=10.59 First60=10.59 PredHel=0 Topology=o
Rv1022 PROBABLE CONSERVED LIPOPROTEIN LPQU 1 0,688 51-52 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1022 0 Y n9-20c25/26o ExpAA=19.27 First60=18.41 PredHel=1 Topology=i7-29o x
Rv1029 Probable Potassium-transporting ATPase A chain KDPA 0,68 0,582 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1029 10 0 o6-28i67-86o138-
157i178-200o262-279i286-306o390-
410i431-455o497-517i538-565o 
ExpAA=222.49 First60=22.63 PredHel=10
Topology=o5-27i64-
86o135-157i178-
200o262-279i286-
308o386-408i428-
450o497-519i539-561o
x
Rv1031
PROBABLE POTASSIUM-TRANSPORTING ATPase C 
chain KDPC (Potassium-translocating ATPase C 
chain) (ATP phosphohydrolase [potassium-
transporting] C chain) 
0,981 0,52 41-42 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv1031 0 Y n5-15c20/21o ExpAA=22.91 First60=22.89 PredHel=1 Topology=i5-27o
Rv1032c TWO COMPONENT SENSOR HISTIDINE KINASE TRCS 0,995 0,403 49-50 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv1032c 2 0 i24-45o188-210i ExpAA=52.78 First60=22.86 PredHel=2
Topology=o25-47i188-
210o
Rv1040c PE FAMILY PROTEIN 0,999 0,62 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv1040c 0 Y n11-21c33/34o ExpAA=0.52 First60=0.21 PredHel=0 Topology=o
Rv1050 PROBABLE OXIDOREDUCTASE 0,933 0,481 29-30 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1050 0 0 i ExpAA=0.54 First60=0.01 PredHel=0 Topology=o
Rv1062 CONSERVED HYPOTHETICAL PROTEIN 0,86 0,779 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Cytoplasmic Rv1062 0 Y n6-17c25/26o ExpAA=9.07 First60=8.79 PredHel=0 Topology=o
Rv1064 POSSIBLE LIPOPROTEIN LPQV 1 0,29 25-26 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown Rv1064c 0 Y n9-20c25/26o ExpAA=17.31 First60=17.17 PredHel=0 Topology=o
Rv1067c PE-PGRS FAMILY PROTEIN 0,996 0,412 40-41 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1067c 0 Y n3-14c32/33o ExpAA=0.79 First60=0.71 PredHel=0 Topology=o x
Rv1068 PE-PGRS FAMILY PROTEIN 0,913 0,613 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1068c 0 0 i ExpAA=0.05 First60=0.00 PredHel=0 Topology=o
Rv1075c CONSERVED EXPORTED PROTEIN 0,989 0,576 36-37 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane Rv1075c 0 Y n6-16c21/22o ExpAA=9.05 First60=7.96 PredHel=0 Topology=o x
Rv1081c PROBABLE CONSERVED MEMBRANE PROTEIN 0,993 0,286 42-43 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1081c 1 0 i26-46o ExpAA=21.47 First60=21.46 PredHel=1 Topology=i27-49o
Rv1087 PE-PGRS FAMILY PROTEIN 0,883 0,479 41-42 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv1087 0 Y n3-14c26/27o ExpAA=1.06 First60=0.22 PredHel=0 Topology=o x
Rv1088 PE FAMILY PROTEIN 0,824 0,551 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Cytoplasmic Rv1088 0 Y n5-16c34/35o ExpAA=29.02 First60=16.23 PredHel=0 Topology=o
Rv1091 PE-PGRS FAMILY PROTEIN 0,728 0,267 30-31 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv1091 0 Y n3-14c26/27o ExpAA=0.28 First60=0.24 PredHel=0 Topology=o x
Rv1096 POSSIBLE GLYCOSYL HYDROLASE 0,745 0,733 38-39 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv1096 1 0 i12-33o ExpAA=20.68 First60=20.61 PredHel=1 Topology=i12-31o x
Rv1101c CONSERVED MEMBRANE PROTEIN 0,708 0,585 38-39 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1101c 8 0 i12-28o34-52i64-
89o156-179i214-235o241-263i270-
290o310-340i 
ExpAA=174.46 First60=38.34 PredHel=8
Topology=i12-27o31-
53i66-88o157-179i214-
236o241-263i270-
292o317-339i
x
Rv1115 POSSIBLE EXPORTED PROTEIN 0,959 0,388 46-47 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv1115 1 0 i9-30o ExpAA=23.23 First60=22.47 PredHel=1 Topology=i9-31o x
Rv1123c POSSIBLE PEROXIDASE BPOB (NON-HAEM PEROXIDASE) 0,749 0,483 26-27 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane Rv1123c 0 0 i ExpAA=0.03 First60=0.01 PredHel=0 Topology=o
Rv1135c PPE FAMILY PROTEIN 0,969 0,311 53-54 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1135c 0 0 i ExpAA=0.97 First60=0.81 PredHel=0 Topology=o x
Rv1145 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL13A 0,996 0,504 37-38
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1145 3 Y n16-26c31/32o178-
203i210-227o233-254i ExpAA=82.16 First60=21.09 PredHel=4
Topology=i16-35o183-
205i210-227o232-254i x
Rv1146 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL13B 0,556 0,555 28-29
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1146 7 0 o6-26i65-84o234-
256i261-279o299-319i360-380o386-
405i 
ExpAA=144.10 First60=21.43 PredHel=6
Topology=o4-26i64-
86o234-256i261-
280o295-317i360-382o
x
Rv1157c CONSERVED HYPOTHETICAL ALA-, PRO-RICH PROTEIN 0,999 0,552 64-65
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv1157c 0 Y n24-39c44/45o ExpAA=10.00 First60=9.92 PredHel=0 Topology=o x
Rv1158c CONSERVED HYPOTHETICAL ALA-, PRO-RICH PROTEIN 1 0,547 29-30
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv1158c 0 Y n10-21c29/30o ExpAA=15.43 First60=15.29 PredHel=1 Topology=i7-29o x
Rv1166 PROBABLE CONSERVED LIPOPROTEIN LPQW 1 0,307 38-39 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1166 0 Y n10-21c26/27o ExpAA=13.09 First60=13.07 PredHel=0 Topology=o x
Rv1171 CONSERVED HYPOTHETICAL PROTEIN 0,618 0,426 48-49 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 
Rv1171 3 Y n2-9c15/16o31-50i57-
77o89-110i ExpAA=83.92 First60=44.12 PredHel=4
Topology=i2-24o28-
50i57-79o89-111i x
Rv1172 PE FAMILY PROTEIN 0,94 0,426 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1172c 0 Y n3-14c32/33o ExpAA=17.50 First60=2.83 PredHel=0 Topology=o
Rv1173 0,595 0,579 23-24 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1173 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1174c LOW MOLECULAR WEIGHT T-CELL ANTIGEN TB8.4 1 0,981 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1174c 0 Y n5-16c28/29o ExpAA=14.10 First60=13.67 PredHel=0 Topology=o
Rv1184c POSSIBLE EXPORTED PROTEIN 1 0,409 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1184c 0 Y n4-17c25/26o ExpAA=20.72 First60=20.56 PredHel=1 Topology=i5-27o x x
Rv1195 PE FAMILY PROTEIN 0,891 0,593 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1195 0 0 i ExpAA=0.13 First60=0.07 PredHel=0 Topology=o
Rv1209 CONSERVED HYPOTHETICAL PROTEIN 0,998 0,428 48-49 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1209 1 0 o6-27i ExpAA=22.70 First60=22.70 PredHel=1 Topology=i5-27o
Rv1214c PE FAMILY PROTEIN 1 0,92 24-25 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1214c 0 Y n2-12c24/25o ExpAA=2.56 First60=2.09 PredHel=0 Topology=o
Rv1216c PROBABLE F420 BIOSYNTHESIS PROTEIN FBIC 0,634 0,528 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv1216c 5 0 i7-26o32-53i74-
93o105-129i176-195o ExpAA=109.56 First60=43.34 PredHel=5
Topology=i7-29o34-
53i74-92o107-129i160-
182o
x
Rv1228 PROBABLE LIPOPROTEIN LPQX 0,772 0,537 21-22 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv1228 0 Y n7-15c20/21o ExpAA=0.47 First60=0.37 PredHel=0 Topology=o x
Rv1230 POSSIBLE MEMBRANE PROTEIN 0,973 0,686 59-60 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv1230c 2 0 i26-47o59-80i ExpAA=49.61 First60=23.54 PredHel=2
Topology=i27-49o59-
81i
Rv1235 PROBABLE SUGAR-BINDING LIPOPROTEIN LPQY 1 0,649 27-28 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane Unknown Rv1235 0 Y n11-22c27/28o ExpAA=6.68 First60=6.65 PredHel=0 Topology=o
Rv1236 PROBABLE SUGAR-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER SUGA 0,608 0,589 42-43
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1236 6 0 i25-50o80-110i122-
142o176-195i216-234o270-292i ExpAA=130.64 First60=22.97 PredHel=5
Topology=i25-47o87-
109i122-144o216-
234i270-292o
x x
Rv1244 PROBABLE LIPOPROTEIN LPQZ 1 0,619 24-25 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv1244 0 Y n6-17c25/26o ExpAA=20.08 First60=19.36 PredHel=0 Topology=o x
Rv1250 PROBABLE DRUG-TRANSPORT INTEGRAL MEMBRANE PROTEIN 0,968 0,838 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv1250 13 0 o20-41i53-74o86-
113i143-162o174-194i206-223o235-
254i275-297o309-329i336-354o366-
389i410-429o467
ExpAA=273.07 First60=32.19 PredHel=12
Topology=o20-42i49-
71o86-108i143-165o175-
197i204-223o233-
252i275-297o307-
329i336-353o363-
385i468-490o
x
Rv1252 PROBABLE LIPOPROTEIN LPRE 0,794 0,268 37-38 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1252c 0 0 i ExpAA=1.95 First60=1.94 PredHel=0 Topology=o
Rv1258c PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN 0,997 0,291 21-22
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv1258c 12 0 i12-34o46-69i76-
97o103-123i144-168o174-193i224-
242o262-282i289-308o314-336i348-
368o374-395i 
ExpAA=260.37 First60=40.63 PredHel=12
Topology=i7-29o44-
66i73-95o100-122i149-
171o175-197i218-
240o260-282i289-
308o313-335i348-
370o375-397i
x
Rv1268c HYPOTHETICAL PROTEIN 1 0,98 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1268c 0 Y n13-24c32/33o ExpAA=18.39 First60=18.31 PredHel=1 Topology=i13-35o x x
Rv1269c CONSERVED PROBABLE SECRETED PROTEIN 1 0,998 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1269c 0 Y n12-23c35/36o ExpAA=17.70 First60=17.66 PredHel=0 Topology=i x x
Rv1270c POSSIBLE LIPOPROTEIN LPRA 0,999 0,658 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  CytoplasmicMembrane Rv1270c 0 Y n6-16c21/22o ExpAA=16.22 First60=16.21 PredHel=1 Topology=i7-24o x x
Rv1271c CONSERVED HYPOTHETICAL SECRETED PROTEIN 1 0,992 34-35 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv1271c 0 Y n9-24c29/30o ExpAA=21.64 First60=21.63 PredHel=1 Topology=o10-32i x
Rv1273c PROBABLE DRUGS-TRANSPORT TRANSMEMBRANE ATP-BINDING PROTEIN ABC TRANSPORTER 1 0,995 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1273c 5 Y n23-34c39/40o55-
78i125-151o157-176i239-259o271-
298i 
ExpAA=134.72 First60=27.93 PredHel=6
Topology=o20-42i54-
76o126-148i155-
177o240-262i275-297o
x
Rv1274 POSSIBLE LIPOPROTEIN LPRB 1 0,567 44-45 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1274 0 Y n8-19c23/24o ExpAA=6.40 First60=4.40 PredHel=0 Topology=o x
Rv1275 POSSIBLE LIPOPROTEIN LPRC 1 0,581 34-35 No Prediction No Prediction
No 
Prediction Plasma membrane Unknown Rv1275 0 Y n4-15c19/20o ExpAA=14.78 First60=14.75 PredHel=0 Topology=o x
Rv1282c PROBABLE OLIGOPEPTIDE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER OPPC 1 0,528 35-36
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1282c 5 Y n20-32c37/38o85-
109i116-137o143-165i208-229o249-
270i 
ExpAA=132.38 First60=22.23 PredHel=6
Topology=i20-42o87-
109i116-138o143-
165i196-218o248-270i
x
Rv1283c PROBABLE OLIGOPEPTIDE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER OPPB 0,998 0,545 53-54
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1283c 6 0 i12-31o101-122i134-
156o189-207i246-272o292-318i ExpAA=132.07 First60=22.44 PredHel=6
Topology=i9-31o100-
122i135-157o189-
208i246-268o292-314i
x x
Rv1291c CONSERVED HYPOTHETICAL SECRETED PROTEIN 1 0,999 33-34 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv1291c 0 Y n14-25c33/34o ExpAA=18.51 First60=18.50 PredHel=1 Topology=i7-29o x x
Rv1296 PROBABLE HOMOSERINE KINASE THRB 0,978 0,41 21-22 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane Unknown Rv1296 0 Y n2-13c18/19o ExpAA=2.13 First60=1.79 PredHel=0 Topology=o
Rv1305 PROBABLE ATP SYNTHASE C CHAIN ATPE 0,65 0,249 23-24 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv1305 1 Y n4-15c23/24o53-77i ExpAA=45.75 First60=29.75 PredHel=2 Topology=i5-27o54-76i x
Rv1312 CONSERVED HYPOTHETICAL SECRETED PROTEIN 0,637 0,386 21-22 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Cytoplasmic Rv1312 1 0 o6-27i ExpAA=22.11 First60=22.10 PredHel=1 Topology=o5-27i x
Rv1339 CONSERVED HYPOTHETICAL PROTEIN 0,645 0,29 38-39 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1339 0 0 i ExpAA=0.62 First60=0.62 PredHel=0 Topology=o x
Rv1343c PROBABLE CONSERVED LIPOPROTEIN LPRD 0,921 0,58 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1343c 2 0 i12-30o42-60i ExpAA=39.67 First60=37.96 PredHel=2 Topology=i9-31o46-64i x
Rv1349 PROBABLE DRUGS-TRANSPORT TRANSMEMBRANE ATP-BINDING PROTEIN ABC TRANSPORTER 0,784 0,431 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1349 5 0 i20-47o53-73i124-
150o156-178i242-264o ExpAA=114.90 First60=30.36 PredHel=5
Topology=i21-43o53-
70i124-146o156-
178i242-264o
Rv1351 HYPOTHETICAL PROTEIN 0,556 0,398 63-64 No Prediction No Prediction
No 
Prediction Extracell Unknown Rv1351 0 Y n34-45c50/51o ExpAA=0.83 First60=0.83 PredHel=0 Topology=o
Rv1352 CONSERVED HYPOTHETICAL PROTEIN 1 0,994 30-31 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv1352 0 Y n4-15c20/21o ExpAA=17.14 First60=16.78 PredHel=1 Topology=i5-27o x x
Rv1368 PROBABLE CONSERVED LIPOPROTEIN LPRF 0,999 0,698 38-39 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv1368 0 Y n20-32c37/38o ExpAA=18.90 First60=18.87 PredHel=1 Topology=i20-37o x
Rv1382 PROBABLE EXPORT OR MEMBRANE PROTEIN 0,637 0,615 24-25 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv1382 1 0 o6-28i ExpAA=24.81 First60=21.75 PredHel=1 Topology=o5-27i x
Rv1386 PE FAMILY PROTEIN 0,862 0,819 29-30 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell   Cytoplasmic Rv1386 0 0 i ExpAA=0.63 First60=0.63 PredHel=0 Topology=o
Rv1396c PE-PGRS FAMILY PROTEIN 0,999 0,672 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv1396c 0 0 i ExpAA=0.08 First60=0.06 PredHel=0 Topology=o x
Rv1410c AMINOGLYCOSIDES/TETRACYCLINE-TRANSPORT INTEGRAL MEMBRANE PROTEIN 0,6 0,293 23-24
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1410c 13 Y n7-18c23/24o47-
65i77-98o110-130i142-164o170-
189i201-222o234-252i272-290o310-
329i336-352o379-401i408
ExpAA=304.00 First60=37.79 PredHel=14
Topology=i7-29o44-
66i78-99o109-131i138-
160o170-189i201-
220o230-252i265-
287o307-329i336-
353o379-401i413-
435o470-492i
x
Rv1411c PROBABLE CONSERVED LIPOPROTEIN LPRG 1 0,382 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv1411c 0 Y n11-21c26/27o ExpAA=10.79 First60=10.78 PredHel=0 Topology=i x x
Rv1418 PROBABLE LIPOPROTEIN LPRH 0,931 0,304 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm   CytoplasmicMembrane Rv1418 0 Y n11-22c26/27o ExpAA=24.35 First60=21.20 PredHel=1 Topology=i12-34o x
Rv1419 HYPOTHETICAL PROTEIN 0,996 0,804 33-34 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1419 0 Y n6-21c33/34o ExpAA=15.05 First60=15.04 PredHel=0 Topology=o
Rv1430 PE FAMILY PROTEIN 0,995 0,619 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv1430 1 0 o503-522i ExpAA=22.65 First60=0.04 PredHel=1 Topology=o500-522i
Rv1433 POSSIBLE CONSERVED EXPORTED PROTEIN 0,982 0,641 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv1433 0 Y n4-15c20/21o ExpAA=18.26 First60=18.15 PredHel=1 Topology=i7-29o
Rv1435c PROBABLE CONSERVED PROLINE, GLYCINE, VALINE-RICH SECRETED PROTEIN 1 0,991 33-34
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv1435c 0 Y n14-25c33/34o ExpAA=15.40 First60=14.34 PredHel=0 Topology=o
Rv1441c PE-PGRS FAMILY PROTEIN 0,999 0,492 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1441c 0 Y n4-14c32/33o ExpAA=0.94 First60=0.90 PredHel=0 Topology=o x x
Rv1450c PE-PGRS FAMILY PROTEIN 0,729 0,512 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv1450c 0 0 i ExpAA=1.27 First60=0.11 PredHel=0 Topology=o x
Rv1468c PE-PGRS FAMILY PROTEIN 0,979 0,684 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1468c 0 0 i ExpAA=2.77 First60=0.08 PredHel=0 Topology=o x
Rv1477 HYPOTHETICAL INVASION PROTEIN 1 0,991 39-40 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Extracellular Rv1477 0 Y n20-31c39/40o ExpAA=8.73 First60=8.62 PredHel=0 Topology=o x
Rv1478 HYPOTHETICAL INVASION PROTEIN 1 0,996 31-32 Not cytoplasm extracellular
Not plasma 
membrane Extracell  Extracellular Rv1478 0 Y n11-23c31/32o ExpAA=14.44 First60=12.71 PredHel=0 Topology=o
Rv1487 CONSERVED MEMBRANE PROTEIN 0,559 0,377 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv1487 1 Y n3-14c19/20o43-65i ExpAA=45.66 First60=40.49 PredHel=2 Topology=i5-27o42-64i x
Rv1488 POSSIBLE EXPORTED CONSERVED PROTEIN 0,998 0,812 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1488 0 Y n4-22c34/35o ExpAA=22.51 First60=22.43 PredHel=1 Topology=i7-29o
Rv1522c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL12 0,756 0,718 49-50
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1522c 11 0 o20-42i199-216o254-
274i295-318o330-353i382-404o824-
843i850-875o881-901i922-948o954-
973i 
ExpAA=268.42 First60=22.92 PredHel=11
Topology=o20-42i214-
236o251-273i294-
316o331-353i381-
403o826-848i853-
875o881-903i916-
938o942-964i
x
Rv1541c POSSIBLE LIPOPROTEIN  lprI 0,999 0,494 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1541c 0 Y n3-13c17/18o ExpAA=0.35 First60=0.35 PredHel=0 Topology=o x
Rv1548c PPE FAMILY PROTEIN 0,929 0,489 27-28 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1548c 0 0 i ExpAA=6.53 First60=5.68 PredHel=0 Topology=o x
Rv1552
PROBABLE FUMARATE REDUCTASE [FLAVOPROTEIN 
SUBUNIT] FRDA (FUMARATE DEHYDROGENASE) 
(FUMARIC HYDROGENASE)
0,796 0,792 24-25 cytoplasm Not extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv1552 0 0 i ExpAA=3.48 First60=3.46 PredHel=0 Topology=o
Rv1555 PROBABLE FUMARATE REDUCTASE [MEMBRANE ANCHOR SUBUNIT] 0,531 0,417 44-45
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1555 3 0 i18-45o65-83i103-
123o ExpAA=69.73 First60=26.37 PredHel=3
Topology=i17-39o59-
81i102-124o x
Rv1566c POSSIBLE inv PROTEIN 1 0,894 30-31 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv1566c 0 Y n7-18c30/31o ExpAA=22.71 First60=21.43 PredHel=1 Topology=i7-29o x x
Rv1607 PROBABLE IONIC TRANSPORTER INTEGRAL MEMBRANE PROTEIN chaA 0,995 0,871 45-46
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 
Rv1607 11 0 i7-24o30-49i61-
85o97-118i130-150o162-180i212-
231o251-271i283-306o312-334i341-
359o 
ExpAA=225.70 First60=40.24 PredHel=11
Topology=i5-22o26-
48i61-83o96-118i130-
152o162-181i212-
231o241-263i283-
305o315-334i341-359o
x
Rv1620c
PROBABLE 'COMPONENT LINKED WITH THE ASSEMBLY 
OF CYTOCHROME' TRANSPORT TRANSMEMBRANE ATP-
BINDING PROTEIN ABC TRANSPORTER CYDC
0,987 0,696 50-51 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 
Rv1620c 6 0 i28-53o65-82i143-
162o168-187i258-280o286-308i ExpAA=116.11 First60=23.57 PredHel=4
Topology=o28-50i140-
162o166-188i265-287o
Rv1621c
PROBABLE 'COMPONENT LINKED WITH THE ASSEMBLY 
OF CYTOCHROME' TRANSPORT TRANSMEMBRANE ATP-
BINDING PROTEIN ABC TRANSPORTER CYDD
0,711 0,58 24-25 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1621c 7 0 o6-27i39-59o116-
137i144-162o168-188i221-242o248-
265i 
ExpAA=119.87 First60=40.85 PredHel=6
Topology=o4-26i39-
61o115-137i142-
164o221-243i248-270o
x
Rv1625c MEMBRANE-ANCHORED ADENYLYL CYCLASE CYA (ATP PYROPHOSPHATE-LYASE) (ADENYLATE CYCLASE) 0,79 0,743 45-46
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1625c 6 0 i21-43o49-68i75-
93o99-116i123-142o154-177i ExpAA=128.49 First60=35.83 PredHel=6
Topology=i21-43o47-
69i71-93o99-118i123-
142o155-177i
x
Rv1648 PROBABLE TRANSMEMBRANE PROTEIN 0,962 0,946 38-39 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1648 7 Y n19-30c38/39o71-
89i96-121o133-150i157-175o181-
198i205-224o230-247i 
ExpAA=149.53 First60=21.62 PredHel=7
Topology=i12-34o63-
85i98-117o132-151i158-
180o200-219i224-246o
x
Rv1651c PE-PGRS FAMILY PROTEIN 0,941 0,556 31-32 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv1651c 0 0 i ExpAA=2.85 First60=0.00 PredHel=0 Topology=o x
Rv1677 PROBABLE CONSERVED LIPOPROTEIN DSBF 1 0,899 38-39 Not cytoplasm extracellular
plasma 
membrane Extracell Extracellular Rv1677 0 Y n6-17c21/22o ExpAA=0.72 First60=0.72 PredHel=0 Topology=o x
Rv1690 PROBABLE LIPOPROTEIN LPRJ 0,939 0,489 36-37 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  CytoplasmicMembrane
Rv1690 1 Y n18-29c36/37o100-
121i ExpAA=45.74 First60=21.43 PredHel=2
Topology=i21-40o100-
122i x x
Rv1698 CONSERVED HYPOTHETICAL PROTEIN 0,988 0,449 35-36 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv1698 0 Y n8-19c25/26o ExpAA=22.62 First60=22.60 PredHel=1 Topology=i7-29o
Rv1707 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,999 0,509 36-37 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1707 11 Y n9-20c25/26o35-
54i61-77o83-101i113-131o137-
155i162-179o216-240i260-282o294-
312i317-337o349-377i 
ExpAA=234.40 First60=42.89 PredHel=11
Topology=o10-32i39-
61o76-98i105-127o137-
155i162-179o214-
236i256-278o293-
312i314-336o356-378i
x
Rv1732c CONSERVED HYPOTHETICAL PROTEIN 0,957 0,947 25-26 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1732c 0 Y n8-19c25/26o ExpAA=0.04 First60=0.04 PredHel=0 Topology=o
Rv1733c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,974 0,919 62-63 No Prediction No Prediction
No 
Prediction Plasma membrane Unknown Rv1733c 2 0 i41-63o164-185i ExpAA=45.20 First60=17.42 PredHel=2
Topology=i44-66o164-
186i x
Rv1744c PROBABLE MEMBRANE PROTEIN 0,999 0,284 54-55 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  CytoplasmicMembrane Rv1744c 0 0 i ExpAA=46.94 First60=34.81 PredHel=2
Topology=i12-34o49-
71i x x
Rv1753c PPE FAMILY PROTEIN 0,98 0,977 27-28 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  CytoplasmicMembrane Rv1753c 0 0 i ExpAA=9.03 First60=0.63 PredHel=0 Topology=o x
Rv1759c PE-PGRS FAMILY PROTEIN 0,652 0,458 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Extracellular Rv1759c 0 0 i ExpAA=93.03 First60=0.63 PredHel=0 Topology=o x
Rv1761c HYPOTHETICAL EXPORTED PROTEIN 0,575 0,575 31-32 No Prediction No Prediction
No 
Prediction Cytoplasm CytoplasmicMembrane Rv1761c 1 0 o12-37i ExpAA=23.94 First60=22.75 PredHel=1 Topology=o15-37i x x
Rv1768 PE-PGRS FAMILY PROTEIN 0,974 0,823 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv1768 0 Y n4-15c33/34o ExpAA=8.92 First60=0.24 PredHel=0 Topology=o x
Rv1788 PE FAMILY PROTEIN 0,998 0,979 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1788 0 0 i ExpAA=0.22 First60=0.20 PredHel=0 Topology=o
Rv1791 PE FAMILY PROTEIN 0,863 0,571 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular Rv1791 0 0 i ExpAA=0.22 First60=0.07 PredHel=0 Topology=o
Rv1796
PROBABLE PROLINE RICH MEMBRANE-ANCHORED 
MYCOSIN MYCP5 (SERINE PROTEASE) (SUBTILISIN-
LIKE PROTEASE) (SUBTILASE-LIKE) (MYCOSIN-5)
1 0,998 39-40 Not cytoplasm extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane
Rv1796 1 Y n16-27c39/40o554-
578i ExpAA=40.09 First60=17.04 PredHel=2
Topology=i12-34o551-
573i x x
Rv1797 CONSERVED MEMBRANE PROTEIN 0,524 0,369 30-31 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1797 2 0 i12-31o43-63i ExpAA=44.47 First60=38.79 PredHel=2 Topology=i7-29o44-66i x
Rv1799 PROBABLE LIPOPROTEIN LPPT 1 0,512 45-46 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1799 0 Y n14-29c34/35o ExpAA=22.18 First60=22.17 PredHel=1 Topology=i12-34o x x
Rv1804c CONSERVED HYPOTHETICAL PROTEIN 0,998 0,987 22-23 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv1804c 0 Y n3-14c22/23o ExpAA=3.34 First60=3.32 PredHel=0 Topology=o
Rv1810 CONSERVED HYPOTHETICAL PROTEIN 1 0,995 35-36 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1810 0 Y n16-27c35/36o ExpAA=23.71 First60=19.10 PredHel=1 Topology=i13-32o x x
Rv1813c CONSERVED HYPOTHETICAL PROTEIN 1 0,793 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1813c 0 Y n12-27c32/33o ExpAA=33.64 First60=29.34 PredHel=1 Topology=i13-35o x
Rv1815 CONSERVED HYPOTHETICAL PROTEIN 1 0,998 27-28 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1815 0 Y n8-19c27/28o ExpAA=5.49 First60=5.36 PredHel=0 Topology=o
Rv1818c PE-PGRS FAMILY PROTEIN 0,991 0,327 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  CytoplasmicMembrane Rv1818c 0 0 i ExpAA=171.76 First60=6.62 PredHel=0 Topology=o
Rv1840c PE-PGRS FAMILY PROTEIN 0,975 0,674 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular Rv1840c 0 Y n3-14c32/33o ExpAA=3.13 First60=2.10 PredHel=0 Topology=o x
Rv1841c CONSERVED HYPOTHETICAL MEMBRANE PROTEIN 0,794 0,44 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv1841c 0 Y n3-14c18/19o ExpAA=51.06 First60=23.82 PredHel=1 Topology=i7-29o
Rv1842c CONSERVED HYPOTHETICAL MEMBRANE PROTEIN 0,986 0,808 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv1842c 2 Y n6-17c25/26o106-
126i138-157o ExpAA=71.33 First60=22.41 PredHel=2
Topology=o10-32i105-
127o
Rv1845c CONSERVED HYPOTHETICAL TRANSMEMBRANE PROTEIN 0,927 0,771 22-23 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1845c 4 Y n3-14c21/22o37-
57i69-85o91-111i282-307o ExpAA=89.73 First60=43.01 PredHel=4
Topology=o4-22i35-
57o85-107i282-304o x
Rv1857 PROBABLE MOLYBDATE-BINDING LIPOPROTEIN MODA 1 0,713 45-46 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv1857 0 Y n6-17c22/23o ExpAA=3.35 First60=2.90 PredHel=0 Topology=o x x
Rv1860
ALANINE AND PROLINE RICH SECRETED PROTEIN 
APA (FIBRONECTIN ATTACHMENT PROTEIN) 
(Immunogenic protein MPT32) (Antigen MPT-32) 
(45-kDa glycoprotein) (45/47 kDa antigen)
1 0,444 39-40 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv1860 0 Y n15-33c39/40o ExpAA=20.87 First60=20.87 PredHel=1 Topology=i13-35o x x
Rv1881c POSSIBLE CONSERVED LIPOPROTEIN LPPE 1 0,54 25-26 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv1881c 0 Y n5-16c25/26o ExpAA=15.64 First60=15.63 PredHel=1 Topology=i5-27o x x
Rv1885c CONSERVED HYPOTHETICAL PROTEIN 1 0,996 33-34 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1885c 0 Y n10-21c33/34o ExpAA=18.90 First60=18.90 PredHel=1 Topology=i7-29o x
Rv1886c
SECRETED ANTIGEN 85-B FBPB (85B) (ANTIGEN 85 
COMPLEX B) (MYCOLYL TRANSFERASE 85B) 
(FIBRONECTIN-BINDING PROTEIN B) 
(EXTRACELLULAR ALPHA-ANTIGEN)
1 0,905 40-41 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv1886c 0 Y n20-31c40/41o ExpAA=22.90 First60=22.08 PredHel=1 Topology=i20-42o x x
Rv1889c CONSERVED HYPOTHETICAL PROTEIN 0,602 0,28 32-33 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1889c 0 0 i ExpAA=1.16 First60=1.13 PredHel=0 Topology=i x
Rv1891 CONSERVED HYPOTHETICAL PROTEIN 0,999 0,862 24-25 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv1891 0 Y n5-16c24/25o ExpAA=2.31 First60=2.29 PredHel=0 Topology=o x
Rv1899c POSSIBLE LIPOPROTEIN LPPD 0,944 0,661 29-30 Not cytoplasm extracellular
Not plasma 
membrane Extracell Cytoplasmic Rv1899c 0 Y n10-21c29/30o ExpAA=6.64 First60=6.37 PredHel=0 Topology=o x
Rv1903 PROBABLE CONSERVED MEMBRANE PROTEIN 0,996 0,743 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1903 3 Y n8-20c28/29o38-58i65-
89o101-124i ExpAA=86.85 First60=41.51 PredHel=4
Topology=i5-27o37-
58i65-87o102-124i x
Rv1905c PROBABLE D-AMINO ACID OXIDASE AAO 0,846 0,817 35-36 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1905c 0 0 i ExpAA=11.12 First60=11.12 PredHel=0 Topology=o
Rv1906c CONSERVED HYPOTHETICAL PROTEIN 1 0,97 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv1906c 0 Y n10-20c32/33o ExpAA=20.62 First60=20.52 PredHel=1 Topology=o10-32i x x
Rv1910c PROBABLE EXPORTED PROTEIN 0,993 0,737 33-34 cytoplasm Not extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv1910c 0 Y n8-21c25/26o ExpAA=21.06 First60=19.70 PredHel=1 Topology=o4-26i x
Rv1911c PROBABLE LIPOPROTEIN LPPC 0,979 0,56 31-32 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown Rv1911c 0 Y n10-21c26/27o ExpAA=3.57 First60=3.52 PredHel=0 Topology=o x x
Rv1918c PPE FAMILY PROTEIN 0,88 0,493 41-42 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1918c 0 0 i ExpAA=71.79 First60=24.39 PredHel=0 Topology=o x
Rv1921c PROBABLE CONSERVED LIPOPROTEIN LPPF 0,996 0,595 32-33 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1921c 0 Y n4-15c23/24o ExpAA=0.99 First60=0.98 PredHel=0 Topology=o x
Rv1922 PROBABLE CONSERVED LIPOPROTEIN 0,999 0,723 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Extracellular Rv1922 0 Y n13-22c27/28o ExpAA=10.91 First60=10.89 PredHel=0 Topology=o x x
Rv1926c
IMMUNOGENIC PROTEIN MPT63 (ANTIGEN 
MPT63/MPB63) (16 kDa IMMUNOPROTECTIVE 
EXTRACELLULAR PROTEIN)
1 0,882 29-30 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv1926c 0 Y n10-21c29/30o ExpAA=22.82 First60=22.70 PredHel=1 Topology=i12-34o x
Rv1941 PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,591 0,59 29-30
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane  Cytoplasmic Rv1941 0 0 i ExpAA=7.40 First60=4.21 PredHel=0 Topology=o
Rv1946c POSSIBLE LIPOPROTEIN 0,691 0,362 22-23 No Prediction No Prediction
No 
Prediction Plasma membrane Unknown Rv1946c 0 Y n4-12c17/18o ExpAA=1.06 First60=1.00 PredHel=0 Topology=o
Rv1966 MCE-FAMILY PROTEIN MCE3A 0,988 0,488 47-48 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1966 1 0 i12-34o ExpAA=22.43 First60=22.43 PredHel=1 Topology=i13-35o
Rv1967 MCE-FAMILY PROTEIN MCE3B 0,998 0,74 36-37 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1967 1 0 o12-31i ExpAA=22.68 First60=22.62 PredHel=1 Topology=i7-29o
Rv1968 MCE-FAMILY PROTEIN MCE3C 0,999 0,779 44-45 cytoplasm extracellular Not plasma membrane Extracell  Unknown Rv1968 0 Y n10-21c26/27o ExpAA=20.58 First60=20.56 PredHel=1 Topology=i9-31o x
Rv1969 MCE-FAMILY PROTEIN MCE3D 1 0,803 31-32 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane  Unknown Rv1969 0 Y n11-26c31/32o ExpAA=19.29 First60=19.26 PredHel=1 Topology=i7-29o
Rv1970 POSSIBLE MCE-FAMILY LIPOPROTEIN LPRM (MCE-FAMILY LIPOPROTEIN MCE3E) 0,97 0,667 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv1970 0 Y n3-13c17/18o ExpAA=1.11 First60=1.11 PredHel=0 Topology=o x
Rv1971 MCE-FAMILY PROTEIN MCE3F 0,556 0,469 39-40 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Unknown Rv1971 1 0 i12-31o ExpAA=22.03 First60=21.89 PredHel=1 Topology=i9-31o
Rv1974 PROBABLE CONSERVED MEMBRANE PROTEIN 1 0,904 36-37 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  Unknown Rv1974 0 Y n12-23c28/29o ExpAA=21.46 First60=21.04 PredHel=1 Topology=i12-34o x x
Rv1975 CONSERVED HYPOTHETICAL PROTEIN 1 0,972 27-28 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Unknown Rv1975 0 Y n8-19c27/28o ExpAA=7.36 First60=6.77 PredHel=0 Topology=o x x
Rv1980c IMMUNOGENIC PROTEIN MPT64 (ANTIGEN MPT64/MPB64) 1 0,998 23-24
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv1980c 0 Y n8-18c23/24o ExpAA=15.72 First60=15.71 PredHel=1 Topology=i5-24o x
Rv1984c PROBABLE CUTINASE PRECURSOR CFP21 1 0,823 32-33 Not cytoplasm extracellular
Not plasma 
membrane Extracell  Unknown Rv1984c 0 Y n10-21c29/30o ExpAA=14.16 First60=14.06 PredHel=0 Topology=o
Rv1986 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,923 0,685 21-22 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1986 6 0 o6-27i39-62o68-
86i107-124o144-166i178-198o ExpAA=117.19 First60=44.74 PredHel=5
Topology=o5-27i36-
58o68-87i144-166o176-
198i
x
Rv1987 POSSIBLE CHITINASE 1 0,942 37-38 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1987 0 Y n14-32c37/38o ExpAA=22.63 First60=22.60 PredHel=1 Topology=i13-35o x
Rv1999c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,998 0,995 46-47 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1999c 12 0 i20-45o51-72i93-
120o126-143i155-175o187-206i227-
250o270-301i322-341o347-366i378-
394o400-419i 
ExpAA=239.16 First60=35.21 PredHel=10
Topology=i24-46o51-
73i94-116o121-143i150-
172o187-206i227-
249o274-296i345-
367o382-415i
x x
Rv2041c PROBABLE SUGAR-BINDING LIPOPROTEIN 0,996 0,718 31-32 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2041c 0 Y n14-24c32/33o ExpAA=9.94 First60=0.45 PredHel=0 Topology=o x
Rv2046 PROBABLE LIPOPROTEIN lppI 0,967 0,692 48-49 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2046 0 Y n3-13c18/19o ExpAA=0.04 First60=0.04 PredHel=0 Topology=o x x
Rv2060 POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,931 0,663 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2060 3 Y n4-15c23/24o39-67i79-
103o109-129i ExpAA=91.22 First60=40.64 PredHel=4
Topology=i5-22o42-
64i76-98o108-130i x
Rv2068 CLASS A BETA-LACTAMASE BLAC 1 0,428 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Extracellular Rv2068c 0 Y n11-22c30/31o ExpAA=1.71 First60=1.21 PredHel=0 Topology=o
Rv2075c POSIBLE HYPOTHETICAL EXPORTED OR ENVELOPE PROTEIN 1 0,736 30-31
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv2075c 0 Y n10-21c28/29o ExpAA=20.55 First60=18.50 PredHel=0 Topology=o
Rv2080 POSSIBLE LIPOPROTEIN lppJ 1 0,583 38-39 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2080 0 Y n16-26c30/31o ExpAA=16.08 First60=16.07 PredHel=1 Topology=i12-34o x
Rv2099c PE FAMILY PROTEIN 0,802 0,489 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2099c 0 0 i ExpAA=0.26 First60=0.26 PredHel=0 Topology=o
Rv2116 PROBABLE CONSERVED LIPOPROTEIN lppK 1 0,82 48-49 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2116 0 Y n7-18c23/24o ExpAA=4.75 First60=4.75 PredHel=0 Topology=o x x x
Rv2120c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 1 0,746 31-32 Not cytoplasm extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2120c 4 Y n4-19c31/32o47-
65i77-99o105-124i136-159o ExpAA=102.62 First60=41.71 PredHel=5
Topology=i5-27o42-
64i77-99o104-123i136-
158o
x
Rv2128 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,648 0,324 36-37 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv2128 2 0 i20-39o45-63i ExpAA=41.91 First60=39.01 PredHel=2
Topology=i20-37o41-
63i x
Rv2138 PROBABLE CONSERVED LIPOPROTEIN LppL 1 0,333 37-38 Not cytoplasm extracellular
Not plasma 
membrane Plasma membrane Unknown Rv2138 0 Y n13-23c28/29o ExpAA=20.41 First60=20.40 PredHel=1 Topology=i13-35o x
Rv2144c PROBABLE TRANSMEMBRANE PROTEIN 0,998 0,77 28-29 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2144c 1 Y n3-14c19/20o29-47i ExpAA=39.80 First60=39.80 PredHel=2 Topology=i2-21o25-44i x
Rv2156c PROBABLE phospho-N-acetylmuramoyl-pentappeptidetransferase MurX 0,733 0,562 27-28
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2156c 10 0 o6-27i48-68o80-
100i120-137o157-177i189-211o231-
248i255-274o280-301i322-350o 
ExpAA=207.88 First60=31.18 PredHel=10
Topology=o4-26i53-
75o79-100i121-140o155-
177i189-211o231-
248i255-277o281-
303i334-356o
x
Rv2160c CONSERVED HYPOTHETICAL PROTEIN 0,729 0,535 24-25 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2160c 0 Y n10-20c24/25o ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv2162c PE-PGRS FAMILY PROTEIN 0,848 0,545 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular Rv2162c 0 0 i ExpAA=0.97 First60=0.90 PredHel=0 Topology=o x
Rv2171 PROBABLE CONSERVED LIPOPROTEIN lppM 1 0,857 30-31 No Prediction No Prediction
No 
Prediction Extracell  Unknown
Rv2171 1 Y n10-21c27/28o189-
210i ExpAA=37.06 First60=14.42 PredHel=1 Topology=i188-210o x
Rv2190c CONSERVED HYPOTHETICAL PROTEIN 1 0,99 37-38 Not cytoplasm extracellular
Not plasma 
membrane Plasma membrane Extracellular Rv2190c 0 Y n16-27c32/33o ExpAA=20.11 First60=20.04 PredHel=1 Topology=i13-35o
Rv2194 PROBABLE Ubiquinol-cytochrome C reductase QcrC(cytochrome C subunit) 1 0,998 54-55
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown
Rv2194 1 Y n25-36c54/55o259-
278i ExpAA=41.77 First60=21.76 PredHel=2
Topology=i25-47o259-
278i x x
Rv2199c POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,679 0,586 37-38 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2199c 4 0 i7-30o36-56i90-
110o116-134i ExpAA=81.50 First60=43.94 PredHel=3
Topology=i7-29o34-
56i108-130o x
Rv2200c PROBABLE TRANSMEMBRANE CYTOCHROME C OXIDASE (SUBUNIT II) CTAC 0,599 0,375 50-51
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv2200c 3 0 i31-51o71-95i116-
136o ExpAA=65.58 First60=20.00 PredHel=3
Topology=i31-53o73-
95i116-138o x x
Rv2201 Probable asparagine synthetase AsnB 0,988 0,942 22-24 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2201 0 Y n2-10c22/23o ExpAA=0.43 First60=0.05 PredHel=0 Topology=o
Rv2208 PROBABLE COBALAMIN 5'-phosphate synthase CobS 0,997 0,465 21-22
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv2208 5 Y n4-15c21/22o31-
52i107-126o132-152i173-192o198-
217i 
ExpAA=121.00 First60=28.67 PredHel=4 Topology=i33-55o112-143i164-186o196-218i x x
Rv2216 CONSERVED HYPOTHETICAL PROTEIN 0,994 0,63 25-26 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2216 0 Y n4-15c25/26o ExpAA=19.50 First60=15.79 PredHel=0 Topology=o
Rv2223c PROBABLE EXPORTED PROTEASE 1 0,576 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2223c 0 Y n10-21c33/34o ExpAA=17.64 First60=17.60 PredHel=1 Topology=i13-35o x
Rv2224c PROBABLE EXPORTED PROTEASE 0,999 0,612 42-43 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2224c 0 Y n15-26c31/32o ExpAA=22.41 First60=22.22 PredHel=1 Topology=i13-35o x
Rv2251 POSSIBLE FLAVOPROTEIN 0,844 0,441 24-25 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2251 0 0 i ExpAA=0.09 First60=0.00 PredHel=0 Topology=o
Rv2253 POSSIBLE SECRETED UNKNOWN PROTEIN 1 0,823 28-29 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv2253 0 Y n10-21c28/29o ExpAA=1.94 First60=1.92 PredHel=0 Topology=o x x
Rv2262c CONSERVED HYPOTHETICAL PROTEIN 0,998 0,649 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2262c 7 0 i12-28o34-52i59-
78o84-104i116-137o157-185i192-
212o 
ExpAA=132.03 First60=37.28 PredHel=5
Topology=i12-31o35-
54i75-97o163-185i192-
214o
x x
Rv2264c CONSERVED HYPOTHETICAL PROLINE RICH PROTEIN 0,795 0,746 23-24 Not cytoplasm extracellular
Not plasma 
membrane Extracell Cellwall
Rv2264c 1 Y n8-18c23/24o425-
451i ExpAA=16.45 First60=0.93 PredHel=0 Topology=o x
Rv2270 PROBABLE LIPOPROTEIN LPPN 0,998 0,556 44-45 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2270 0 Y n8-19c28/29o ExpAA=2.17 First60=2.16 PredHel=0 Topology=o x x
Rv2277c POSSIBLE GLYCEROLPHOSPHODIESTERASE 0,9 0,456 22-23 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2277c 0 Y n6-17c22/23o ExpAA=7.44 First60=7.25 PredHel=0 Topology=o
Rv2284 PROBABLE ESTERASE LipM 0,677 0,314 29-30 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane Rv2284 3 0 i12-30o42-66i78-95o ExpAA=61.22 First60=37.86 PredHel=3
Topology=i7-29o44-
66i78-95o x
Rv2289
PROBABLE CDP-DIACYLGLYCEROL PYROPHOSPHATASE 
Cdh (CDP-diacylglycerol diphosphatase) (CDP-
diacylglycerol phosphatidylhydrolase)
1 0,616 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2289 0 Y n7-22c27/28o ExpAA=22.63 First60=22.62 PredHel=1 Topology=i7-29o
Rv2290 PROBABLE CONSERVED LIPOPROTEIN lppO 1 0,507 46-47 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2290 0 Y n11-26c31/32o ExpAA=5.19 First60=5.17 PredHel=0 Topology=o x x
Rv2293c CONSERVED HYPOTHETICAL PROTEIN 0,999 0,572 24-25 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv2293c 0 Y n8-19c24/25o ExpAA=38.99 First60=13.43 PredHel=0 Topology=o
Rv2297 HYPOTHETICAL PROTEIN 0,983 0,569 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2297 0 Y n9-20c32/33o ExpAA=10.36 First60=10.36 PredHel=0 Topology=o
Rv2301 PROBABLE CUTINASE CUT2 0,994 0,439 32-33 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv2301 0 Y n3-14c32/33o ExpAA=11.73 First60=10.13 PredHel=0 Topology=o
Rv2307c CONSERVED HYPOTHETICAL PROTEIN 0,997 0,412 44-45 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2307c 1 0 i7-27o ExpAA=21.86 First60=21.15 PredHel=1 Topology=i7-29o
Rv2317 PROBABLE SUGAR-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER USPB 0,812 0,408 38-39
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2317 6 0 i12-32o69-95i107-
126o138-156i193-214o239-260i ExpAA=132.70 First60=22.60 PredHel=6
Topology=i12-34o71-
93i106-128o138-
160i181-203o238-260i
x
Rv2318 PROBABLE PERIPLASMIC SUGAR-BINDING LIPOPROTEIN USPC 1 0,908 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2318 0 Y n9-28c32/33o ExpAA=22.46 First60=22.41 PredHel=1 Topology=i7-29o
Rv2330c PROBABLE LIPOPROTEIN LPPP 1 0,486 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell   Unknown Rv2330c 0 Y n7-26c31/32o ExpAA=23.19 First60=22.55 PredHel=1 Topology=i7-29o x x
Rv2333c PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN 0,952 0,886 38-39
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane   CytoplasmicMembrane
Rv2333c 14 0 i7-26o46-68i75-
98o104-124i136-155o161-182i194-
214o220-242i262-280o300-320i327-
346o352-376i397-417o478
ExpAA=304.79 First60=39.19 PredHel=14
Topology=i7-29o44-
66i73-95o105-127i134-
156o161-183i196-
214o219-241i261-
283o298-320i327-
344o354-376i397-
419o473-495i
x
Rv2340c PE-PGRS FAMILY PROTEIN 0,947 0,447 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2340c 0 0 i ExpAA=0.29 First60=0.28 PredHel=0 Topology=o
Rv2341 PROBABLE CONSERVED LIPOPROTEIN LPPQ 0,94 0,455 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv2341 0 Y n13-27c35/36o ExpAA=14.86 First60=14.84 PredHel=0 Topology=o x
Rv2345 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN 1 0,999 26-27 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2345 1 Y n10-21c26/27o162-
181i ExpAA=57.99 First60=19.72 PredHel=3
Topology=i7-26o162-
181i609-631o x
Rv2349c PROBABLE PHOSPHOLIPASE C 3 PLCC 0,993 0,863 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular Rv2349c 0 Y n10-19c23/24o ExpAA=1.02 First60=0.94 PredHel=0 Topology=o x x
Rv2350c PROBABLE MEMBRANE-ASSOCIATED PHOSPHOLIPASE C 2 PLCB 1 0,89 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular Rv2350c 0 Y n10-19c23/24o ExpAA=3.91 First60=3.39 PredHel=0 Topology=o x x
Rv2351c PROBABLE MEMBRANE-ASSOCIATED PHOSPHOLIPASE C 1 PLCA (MTP40 ANTIGEN) 0,988 0,858 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular Rv2351c 0 Y n10-19c23/24o ExpAA=0.29 First60=0.18 PredHel=0 Topology=o x x
Rv2366c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,889 0,631 25-26 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  CytoplasmicMembrane
Rv2366c 4 0 o6-27i59-82o88-
107i119-138o ExpAA=82.44 First60=22.40 PredHel=3
Topology=i7-29o60-
82i89-111o
Rv2376c LOW MOLECULAR WEIGHT ANTIGEN CFP2 (LOW MOLECULAR WEIGHT PROTEIN ANTIGEN 2) (CFP-2) 1 0,366 29-30
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell  Extracellular Rv2376c 0 Y n6-17c21/22o ExpAA=22.86 First60=22.85 PredHel=1 Topology=i7-29o x
Rv2386c PUTATIVE ISOCHORISMATE SYNTHASE MBTI 0,832 0,458 31-32 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2386c 0 Y n4-14c26/27o ExpAA=0.05 First60=0.00 PredHel=0 Topology=o
Rv2389c PROBABLE RESUSCITATION-PROMOTING FACTOR RPFD 0,555 0,554 49-50 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2389c 1 0 i21-42o ExpAA=21.98 First60=21.86 PredHel=1 Topology=i21-43o x
Rv2394
PROBABLE GAMMA-GLUTAMYLTRANSPEPTIDASE 
PRECURSOR GGTB (GAMMA-GLUTAMYLTRANSFERASE) 
(GLUTAMYL TRANSPEPTIDASE)
0,998 0,336 28-29 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Extracellular Rv2394 0 Y n7-18c26/27o ExpAA=10.75 First60=10.35 PredHel=0 Topology=o x x
Rv2396 PE-PGRS FAMILY PROTEIN 1 0,947 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2396 0 Y n10-21c33/34o ExpAA=8.44 First60=4.04 PredHel=0 Topology=o
Rv2403c PROBABLE CONSERVED LIPOPROTEIN LPPR 0,992 0,844 28-29 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane Unknown Rv2403c 0 Y n7-18c26/27o ExpAA=19.96 First60=19.95 PredHel=1 Topology=i7-26o x
Rv2435c PROBABLE CYCLASE (ADENYLYL- OR GUANYLYL-)(ADENYLATE- OR GUANYLATE-) 0,623 0,535 56-57
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2435c 2 0 i40-60o444-464i ExpAA=44.04 First60=20.61 PredHel=2
Topology=o40-62i444-
466o
Rv2450c PROBABLE RESUSCITATION-PROMOTING FACTOR RPFE 1 0,997 28-29 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2450c 0 Y n8-19c28/29o ExpAA=7.04 First60=7.03 PredHel=0 Topology=o x
Rv2452c HYPOTHETICAL PROTEIN 0,998 0,505 35-36 No Prediction No Prediction
No 
Prediction Short Sequence Unknown Rv2452c 0 Y n6-19c27/28o ExpAA=18.89 First60=18.89 PredHel=1 Topology=i7-29o x
Rv2469c CONSERVED HYPOTHETICAL PROTEIN 0,742 0,373 28-29 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2469c 0 Y n15-26c31/32o ExpAA=0.12 First60=0.10 PredHel=0 Topology=o x
Rv2487c PE-PGRS FAMILY PROTEIN 0,993 0,415 30-31 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv2487c 0 Y n3-14c32/33o ExpAA=0.09 First60=0.03 PredHel=0 Topology=o x
Rv2507 POSSIBLE CONSERVED PROLINE RICH MEMBRANE PROTEIN 0,915 0,914 36-37
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2507 1 0 o110-132i ExpAA=23.02 First60=0.00 PredHel=1 Topology=o110-132i x
Rv2518c PROBABLE CONSERVED LIPOPROTEIN LPPS 0,994 0,646 48-49 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2518c 1 0 i20-40o ExpAA=20.29 First60=20.15 PredHel=1 Topology=i20-42o x x
Rv2519 PE FAMILY PROTEIN 0,859 0,647 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2519 0 Y n4-15c33/34o ExpAA=0.31 First60=0.20 PredHel=0 Topology=o x
Rv2525c CONSERVED HYPOTHETICAL PROTEIN 1 0,766 35-36 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv2525c 0 Y n11-22c30/31o ExpAA=4.55 First60=4.37 PredHel=0 Topology=o x x
Rv2532c HYPOTHETICAL PROTEIN 1 0,506 36-37 No Prediction No Prediction
No 
Prediction Plasma membrane Cytoplasmic
Rv2532c 2 Y n8-16c21/22o31-
52i73-93o ExpAA=51.68 First60=42.40 PredHel=2 Topology=i9-31o36-58i x
Rv2536 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,702 0,611 28-29 Not cytoplasm extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2536 3 Y n8-18c23/24o33-54i75-
98o110-136i ExpAA=87.08 First60=41.64 PredHel=4
Topology=i7-26o31-
53i73-95o110-132i x
Rv2553c PROBABLE CONSERVED MEMBRANE PROTEIN 0,999 0,61 62-63 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2553c 1 0 i42-66o ExpAA=21.94 First60=18.72 PredHel=1 Topology=i41-63o
Rv2563 PROBABLE GLUTAMINE-TRANSPORT TRANSMEMBRANE PROTEIN ABC TRANSPORTER 0,973 0,52 44-45
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2563 4 0 i16-37o230-253i274-
300o312-334i ExpAA=92.53 First60=22.37 PredHel=4
Topology=i16-38o231-
253i274-296o306-328i x
Rv2576c POSSIBLE CONSERVED MEMBRANE PROTEIN 0,918 0,843 45-46 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv2576c 1 0 o20-43i ExpAA=21.66 First60=21.04 PredHel=1 Topology=o20-42i x
Rv2585c POSSIBLE CONSERVED LIPOPROTEIN 1 0,419 36-37 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2585c 0 Y n16-31c36/37o ExpAA=16.23 First60=16.01 PredHel=0 Topology=o x
Rv2597 PROBABLE MEMBRANE PROTEIN 0,925 0,352 23-24 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2597 0 Y n4-15c23/24o ExpAA=20.95 First60=20.94 PredHel=1 Topology=i2-24o
Rv2599 PROBABLE CONSERVED MEMBRANE PROTEIN 0,998 0,544 24-25 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2599 0 Y n6-17c24/25o ExpAA=22.05 First60=21.99 PredHel=1 Topology=i7-29o x
Rv2608 PPE FAMILY PROTEIN 0,515 0,268 40-41 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2608 0 0 i ExpAA=1.96 First60=1.41 PredHel=0 Topology=o
Rv2609c PROBABLE CONSERVED MEMBRANE PROTEIN 0,808 0,699 22-23 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm   Cytoplasmic Rv2609c 0 Y n4-15c19/20o ExpAA=22.03 First60=21.49 PredHel=1 Topology=i2-24o
Rv2612c
PROBABLE PI SYNTHASE PGSA1 
(PHOSPHATIDYLINOSITOL SYNTHASE) (CDP-
DIACYLGLYCEROL--INOSITOL3-
PHOSPHATIDYLTRANSFERASE)
0,808 0,631 56-57 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2612c 6 0 i28-49o55-74i95-
112o118-136i156-173o179-200i ExpAA=71.44 First60=23.84 PredHel=3
Topology=o45-67i117-
134o170-192i x
Rv2615c PE-PGRS FAMILY PROTEIN 0,849 0,796 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv2615c 0 0 i ExpAA=0.04 First60=0.01 PredHel=0 Topology=o x
Rv2625c PROBABLE CONSERVED TRANSMEMBRANE ALANINE AND LEUCINE RICH PROTEIN 0,571 0,571 42-43
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 
Rv2625c 6 0 i12-33o45-65i77-
96o108-130i137-159o194-226i ExpAA=133.77 First60=38.35 PredHel=6
Topology=i13-35o45-
64i77-99o109-131i138-
160o207-229i
x
Rv2640c POSSIBLE TRANSCRIPTIONAL REGULATORY PROTEIN (PROBABLY ARSR-FAMILY) 0,512 0,26 27-28 cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv2640c 0 0 i ExpAA=0.04 First60=0.04 PredHel=0 Topology=o
Rv2654c POSSIBLE phiRv2 PROPHAGE PROTEIN 0,585 0,485 28-29 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv2654c 0 0 i ExpAA=11.36 First60=3.65 PredHel=0 Topology=o
Rv2668 POSSIBLE EXPORTED ALANINE AND VALINE RICH PROTEIN 1 0,654 29-30
No 
Prediction No Prediction
No 
Prediction Cytoplasm Unknown Rv2668 0 Y n5-16c21/22o ExpAA=14.63 First60=13.29 PredHel=0 Topology=o
Rv2672 POSSIBLE SECRETED PROTEASE 1 0,856 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv2672 0 Y n17-30c35/36o ExpAA=21.90 First60=21.34 PredHel=1 Topology=i13-35o x
Rv2693c PROBABLE CONSERVED INTEGRAL MEMBRANE ALANINE AND LEUCINE RICH PROTEIN 0,901 0,683 37-38
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv2693c 6 0 i12-34o40-60i67-
85o91-112i137-158o170-194i ExpAA=131.67 First60=44.85 PredHel=6
Topology=i12-34o38-
60i67-86o90-112i137-
159o172-194i
x
Rv2700 POSSIBLE CONSERVED SECRETED ALANINE RICH PROTEIN 0,737 0,558 54-55 cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv2700 1 0 i26-44o ExpAA=20.27 First60=20.18 PredHel=1 Topology=i26-45o x
Rv2712c HYPOTHETICAL PROTEIN 0,51 0,428 38-39 No Prediction No Prediction
No 
Prediction Plasma membrane Cytoplasmic  Rv2712c 0 0 i ExpAA=2.84 First60=2.73 PredHel=0 Topology=o
Rv2721c POSSIBLE CONSERVED TRANSMEMBRANE ALANINE AND GLYCINE RICH PROTEIN 1 0,967 35-36
Not 
cytoplasm extracellular
plasma 
membrane Cytoplasm Cellwall
Rv2721c 1 Y n15-30c35/36o422-
445i ExpAA=44.92 First60=21.65 PredHel=2
Topology=i13-35o420-
442i x x
Rv2728c CONSERVED HYPOTHETICAL ALANINE RICH PROTEIN 0,671 0,426 21-22 cytoplasm Not extracellular
plasma 
membrane Plasma membrane Unknown Rv2728c 0 Y n4-15c23/24o ExpAA=0.41 First60=0.39 PredHel=0 Topology=o
Rv2729c PROBABLE CONSERVED INTEGRAL MEMBRANE ALANINE VALINE AND LEUCINE RICH PROTEIN 0,816 0,47 29-30
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2729c 9 0 o6-25i51-70o76-
95i107-129o135-156i163-182o194-
216i223-246o258-278i 
ExpAA=188.85 First60=31.76 PredHel=9
Topology=o4-23i52-
71o76-95i107-129o134-
156i163-182o197-
216i223-245o255-277i
x
Rv2741 PE-PGRS FAMILY PROTEIN 0,996 0,402 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv2741 0 Y n4-15c33/34o ExpAA=11.05 First60=1.61 PredHel=0 Topology=o x
Rv2766c PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,665 0,379 30-31 cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Cytoplasmic Rv2766c 0 0 i ExpAA=2.62 First60=1.02 PredHel=0 Topology=o
Rv2772c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,998 0,777 41-42 Not cytoplasm extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2772c 2 0 o6-27i39-60o ExpAA=45.16 First60=43.41 PredHel=2 Topology=i7-29o39-61i x
Rv2781c POSSIBLE ALANINE RICH OXIDOREDUCTASE 0,916 0,773 27-28 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv2781c 0 0 i ExpAA=5.53 First60=3.73 PredHel=0 Topology=o
Rv2784c PROBABLE LIPOPROTEIN LPPU 0,824 0,519 22-23 No Prediction No Prediction
No 
Prediction Extracell Unknown Rv2784c 0 Y n5-16c21/22o ExpAA=5.60 First60=5.59 PredHel=0 Topology=o x x
Rv2796c PROBABLE CONSERVED LIPOPROTEIN LPPV 0,971 0,72 29-30 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2796c 0 Y n5-16c28/29o ExpAA=4.06 First60=3.74 PredHel=0 Topology=o x
Rv2799 PROBABLE MEMBRANE PROTEIN 0,571 0,231 59-60 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv2799 1 0 i21-40o ExpAA=22.32 First60=22.00 PredHel=1 Topology=i21-43o x
Rv2806 POSSIBLE MEMBRANE PROTEIN 0,817 0,454 29-30 No Prediction No Prediction
No 
Prediction Plasma membrane Unknown Rv2806 2 0 i7-27o33-51i ExpAA=42.94 First60=42.94 PredHel=2 Topology=i7-29o33-55i x
Rv2833c PROBABLE Sn-GLYCEROL-3-PHOSPHATE-BINDING LIPOPROTEIN UGPB 1 0,917 34-35
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2833c 0 Y n9-20c25/26o ExpAA=13.16 First60=12.82 PredHel=0 Topology=o x x
Rv2834c
PROBABLE Sn-GLYCEROL-3-PHOSPHATE TRANSPORT 
INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER 
UGPE
0,989 0,989 42-43 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 
Rv2834c 6 0 i12-31o74-98i105-
129o141-159i180-202o239-260i ExpAA=133.70 First60=22.48 PredHel=6
Topology=i12-34o75-
97i104-123o138-
160i180-202o238-260i
x
Rv2843 PROBABLE CONSERVED TRANSMEMBRANE ALANINE RICH PROTEIN 1 0,32 28-29
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv2843 0 Y n20-31c36/37o ExpAA=61.76 First60=21.34 PredHel=2
Topology=i20-42o62-
84i x x
Rv2864c POSSIBLE PENICILLIN-BINDING LIPOPROTEIN 1 0,711 51-52 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv2864c 0 Y n7-18c23/24o ExpAA=10.07 First60=9.90 PredHel=0 Topology=o x
Rv2873 CELL SURFACE LIPOPROTEIN MPT83 (LIPOPROTEIN P23) 1 0,748 53-54
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv2873 0 Y n9-22c27/28o ExpAA=8.74 First60=4.35 PredHel=0 Topology=o x
Rv2874 POSSIBLE INTEGRAL MEMBRANE C-TYPE CYTOCHROME BIOGENESIS PROTEIN DIPZ 0,716 0,628 30-31
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv2874 7 0 i114-131o137-155i176-
200o206-227i248-274o280-304i325-
346o 
ExpAA=132.04 First60=0.05 PredHel=5
Topology=i117-139o178-
200i250-272o282-
304i325-347o
x x
Rv2875 MAJOR SECRETED IMMUNOGENIC PROTEIN MPT70 1 0,781 30-31 Not cytoplasm extracellular
Not plasma 
membrane Extracell  Extracellular Rv2875 0 Y n7-22c30/31o ExpAA=19.81 First60=19.61 PredHel=1 Topology=i7-29o x
Rv2877c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,706 0,31 24-25 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2877c 7 0 o6-32i53-78o84-
105i135-157o169-192i204-225o262-
282i 
ExpAA=160.31 First60=32.59 PredHel=7
Topology=o10-32i52-
74o84-106i130-152o162-
184i204-226o261-283i
x
Rv2878c SOLUBLE SECRETED ANTIGEN MPT53 PRECURSOR 1 0,818 37-38 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv2878c 1 0 i12-30o ExpAA=21.09 First60=20.93 PredHel=1 Topology=o15-37i x
Rv2891 CONSERVED HYPOTHETICAL PROTEIN 1 1 36-37 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm   Unknown Rv2891 0 Y n20-31c36/37o ExpAA=21.86 First60=13.50 PredHel=0 Topology=o
Rv2905 PROBABLE CONSERVED ALANINE RICH LIPOPROTEIN LPPW 1 0,949 29-30
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2905 0 Y n6-17c25/26o ExpAA=2.91 First60=2.90 PredHel=0 Topology=o x
Rv2911
PROBABLE D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 
DACB2 (PENICILLIN-BINDING PROTEIN) (DD-
PEPTIDASE) (DD-CARBOXYPEPTIDASE) (PBP) (DD-
TRANSPEPTIDASE) 
1 0,964 25-26 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv2911 0 Y n6-17c25/26o ExpAA=4.03 First60=3.96 PredHel=0 Topology=o
Rv2945c PROBABLE CONSERVED LIPOPROTEIN LPPX 0,999 0,608 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv2945c 0 Y n7-22c27/28o ExpAA=18.01 First60=18.00 PredHel=1 Topology=i7-24o x x
Rv2959c POSSIBLE METHYLTRANSFERASE (METHYLASE 0,527 0,354 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2959c 0 Y n11-22c26/27o ExpAA=1.97 First60=1.91 PredHel=0 Topology=o
Rv2960c HYPOTHETICAL PROT 0,645 0,591 23-24 No Prediction No Prediction
No 
Prediction Cytoplasm Unknown Rv2960c 0 Y n5-16c23/24o ExpAA=0.70 First60=0.70 PredHel=0 Topology=o
Rv2972c POSSIBLE CONSERVED MEMBRANE OR EXPORTED PROTEIN 0,999 0,321 27-28
No 
Prediction No Prediction
No 
Prediction Extracell Unknown Rv2972c 0 Y n5-15c20/21o ExpAA=28.03 First60=27.97 PredHel=1 Topology=i7-29o x
Rv2980 POSSIBLE CONSERVED SECRETED PROTEIN 0,973 0,241 31-32 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2980 1 0 o12-32i ExpAA=22.33 First60=22.27 PredHel=1 Topology=o10-32i x
Rv2982c
PROBABLE GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
[NAD(P)+] GPDA2 (NAD(P)H- DEPENDENT GLYCEROL-
3-PHOSPHATE DEHYDROGENASE)
0,899 0,799 25-26 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane Rv2982c 0 Y n2-13c21/22o ExpAA=10.05 First60=2.37 PredHel=0 Topology=o
Rv2985 POSSIBLE HYDROLASE MUTT1 0,538 0,504 32-33 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv2985 0 0 i ExpAA=0.21 First60=0.12 PredHel=0 Topology=o x
Rv2999 PROBABLE CONSERVED LIPOPROTEIN LPPY 0,992 0,583 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2999 0 Y n10-21c26/27o ExpAA=4.74 First60=4.65 PredHel=0 Topology=o x x
Rv3004 LOW MOLECULAR WEIGHT PROTEIN ANTIGEN 6 (CFP-6) 0,991 0,801 34-35
Not 
cytoplasm extracellular
Not plasma 
membrane Cytoplasm    Extracellular Rv3004 0 Y n4-15c19/20o ExpAA=23.80 First60=23.79 PredHel=1 Topology=o15-37i x
Rv3006 PROBABLE CONSERVED LIPOPROTEIN LPPZ 0,995 0,467 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv3006 0 Y n10-20c25/26o ExpAA=1.42 First60=1.38 PredHel=0 Topology=o x
Rv3016 PROBABLE LIPOPROTEIN LPQA 0,998 0,723 30-31 No Prediction No Prediction
No 
Prediction Cytoplasm  Cytoplasmic Rv3016 0 Y n8-20c25/26o ExpAA=6.69 First60=6.62 PredHel=0 Topology=o
Rv3033 HYPOTHETICAL PROTEIN 0,999 0,366 34-35 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm  Unknown Rv3033 0 Y n8-19c26/27o ExpAA=8.27 First60=8.26 PredHel=0 Topology=o x
Rv3034c POSSIBLE TRANSFERASE 0,962 0,933 25-26 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3034c 0 0 i ExpAA=0.51 First60=0.39 PredHel=0 Topology=o x
Rv3036c PROBABLE CONSERVED SECRETED PROTEIN TB22.2 1 0,613 36-37 Not cytoplasm extracellular
Not plasma 
membrane Extracell    Extracellular Rv3036c 0 Y n4-15c22/23o ExpAA=15.20 First60=15.15 PredHel=0 Topology=o x
Rv3044 PROBABLE FEIII-DICITRATE-BINDING PERIPLASMIC LIPOPROTEIN FECB 0,992 0,422 21-22
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv3044 0 Y n5-16c21/22o ExpAA=1.01 First60=1.00 PredHel=0 Topology=o x
Rv3067 CONSERVED HYPOTHETICAL PROTEIN 0,74 0,348 30-31 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv3067 0 Y n4-15c20/21o ExpAA=10.34 First60=10.33 PredHel=0 Topology=o x
Rv3069 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,979 0,856 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3069 3 Y n9-22c30/31o40-60i72-
89o101-125i ExpAA=84.85 First60=42.39 PredHel=4
Topology=i9-31o35-
57i70-92o102-124i x x
Rv3078 PROBABLE HYDROXYLAMINOBENZENE MUTASE HAB 0,999 0,516 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3078 4 0 o6-27i39-56o62-
89i110-131o ExpAA=88.36 First60=42.29 PredHel=4
Topology=o4-26i39-
56o66-88i109-131o x
Rv3084 PROBABLE ACETYL-HYDROLASE/ESTERASE LIPR 0,749 0,418 40-41 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3084 0 0 i ExpAA=0.55 First60=0.08 PredHel=0 Topology=o
Rv3090 HYPOTHETICAL ALANINE AND VALINE RICH PROTEIN 0,878 0,806 34-35 No Prediction No Prediction
No 
Prediction Cytoplasm  Unknown Rv3090 2 0 o6-24i36-57o ExpAA=42.75 First60=42.63 PredHel=2 Topology=o5-24i37-59o x
Rv3096 CONSERVED HYPOTHETICAL PROTEIN 1 0,899 27-28 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3096 0 Y n9-19c27/28o ExpAA=0.19 First60=0.18 PredHel=0 Topology=o
Rv3097c PE-PGRS FAMILY PROTEIN, PROBABLY TRIACYLGLYCEROL LIPASE 0,697 0,305 42-43
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3097c 0 0 i ExpAA=0.68 First60=0.37 PredHel=0 Topology=o
Rv3101c
PUTATIVE CELL DIVISION PROTEIN FTSX 
(SEPTATION COMPONENT-TRANSPORT INTEGRAL 
MEMBRANE PROTEIN ABC TRANSPORTER)
0,754 0,58 45-46 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3101c 4 0 i21-45o172-197i218-
246o266-291i ExpAA=91.22 First60=22.84 PredHel=4
Topology=o20-42i174-
196o225-247i268-290o x
Rv3106 NADPH:ADRENODOXIN OXIDOREDUCTASE FPRA (NADPH-FERREDOXIN REDUCTASE) 0,998 0,997 25-26 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv3106 0 Y n6-17c25/26o ExpAA=2.30 First60=2.30 PredHel=0 Topology=o
Rv3144c PPE-FAMILY PROT 0,639 0,182 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv3144c 0 0 i ExpAA=11.17 First60=5.49 PredHel=0 Topology=o
Rv3145 PROBABLE NADH DEHYDROGENASE I (CHAIN A) NUOA (NADH-UBIQUINONE OXIDOREDUCTASE CHAIN A) 0,998 0,855 25-26
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv3145 3 0 o6-28i70-91o97-119i ExpAA=67.85 First60=23.04 PredHel=3
Topology=o5-27i70-
92o97-119i x
Rv3157 PROBABLE NADH DEHYDROGENASE I (CHAIN M) NUOK 0,637 0,43 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3157 14 0 o6-24i31-52o72-
100i140-159o165-185i197-218o246-
265i285-307o313-335i342-361o373-
391i411-434o446
ExpAA=302.27 First60=41.94 PredHel=14
Topology=o5-24i31-
53o83-105i140-159o163-
185i197-219o246-
268i281-303o313-
335i342-364o369-
391i411-433o443-
465i486-508o
x
Rv3158 PROBABLE NADH DEHYDROGENASE I (CHAIN M) NUOK (NADH-UBIQUINONE OXIDOREDUCTASE CHAIN M) 0,579 0,535 31-32
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3158 13 0 o12-33i45-64o84-
101i152-169o175-195i207-229o249-
273i285-306o318-337i344-362o368-
392i418-440o452
ExpAA=294.86 First60=42.61 PredHel=14
Topology=o10-32i39-
61o76-98i151-168o172-
194i207-229o249-
271i284-306o316-
338i345-362o372-
394i418-440o450-
472i493-515o
x
Rv3159c PPE FAMILY PROTEIN 0,538 0,41 41-42 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular Rv3159c 0 0 i ExpAA=3.17 First60=1.20 PredHel=0 Topology=o x
Rv3162c POSSIBLE INTEGRAL MEMBRANE PROTEIN 0,889 0,198 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  CytoplasmicMembrane
Rv3162c 5 0 o15-40i47-66o72-
91i98-117o123-139i ExpAA=102.70 First60=37.83 PredHel=5
Topology=o15-37i44-
66o70-87i94-116o121-
140i
x x
Rv3163c POSSIBLE CONSERVED SECRETED PROTEIN 0,909 0,836 43-44 No Prediction No Prediction
No 
Prediction Cytoplasm Cytoplasmic Rv3163c 1 Y n13-24c29/30o39-55i ExpAA=26.04 First60=23.64 PredHel=1 Topology=i13-35o x
Rv3166c CONSERVED HYPOTHETICAL PROTEIN 0,792 0,231 43-44 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 
Rv3166c 4 0 i12-29o49-70i101-
124o161-182i ExpAA=88.68 First60=33.38 PredHel=4
Topology=i12-34o49-
71i101-123o161-183i x
Rv3193c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 1 0,999 39-40 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 
Rv3193c 6 Y n18-31c39/40o63-
85i111-134o170-192i212-229o260-
279i286-306o 
ExpAA=152.53 First60=22.39 PredHel=7
Topology=i17-39o59-
81i113-135o169-
191i212-229o255-
277i284-306o
x
Rv3194c POSSIBLE CONSERVED SECRETED PROTEIN 0,999 0,725 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3194c 0 Y n5-18c23/24o ExpAA=23.03 First60=22.92 PredHel=1 Topology=i5-27o
Rv3207c CONSERVED HYPOTHETICAL PROTEIN 0,752 0,486 37-38 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv3207c 1 0 o6-23i ExpAA=19.22 First60=19.21 PredHel=1 Topology=i5-27o x
Rv3212 CONSERVED HYPOTHETICAL ALANINE VALINE RICH PROTEIN 0,99 0,407 37-38
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv3212 1 0 i12-31o ExpAA=20.99 First60=20.75 PredHel=1 Topology=i12-31o
Rv3217c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,797 0,484 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3217c 4 0 i12-36o48-68i75-
93o99-117i ExpAA=86.88 First60=38.06 PredHel=4
Topology=i13-32o42-
64i71-93o99-121i x
Rv3236c PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN 0,773 0,386 29-30
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3236c 11 0 o6-24i36-54o60-
78i90-111o117-137i149-172o178-
198i218-251o290-312i324-345o351-
370i 
ExpAA=217.10 First60=45.35 PredHel=10
Topology=i7-29o33-
55i57-79o115-137i150-
172o176-198i219-
241o291-313i334-
356o360-382i
x
Rv3243c HYPOTHETICAL PROTEIN 0,993 0,861 39-40 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3243c 0 Y n20-32c41/42o ExpAA=10.98 First60=10.97 PredHel=0 Topology=o
Rv3244c PROBABLE CONSERVED LIPOPROTEIN LPQB 1 0,676 27-28 No Prediction No Prediction
No 
Prediction Cytoplasm Unknown Rv3244c 0 Y n3-14c23/24o ExpAA=2.84 First60=2.83 PredHel=0 Topology=o
Rv3245c TWO COMPONENT SENSORY TRANSDUCTION HISTIDINE KINASE MTRB 0,955 0,545 62-63
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv3245c 1 Y n42-57c62/63o210-
233i ExpAA=44.14 First60=19.95 PredHel=1 Topology=i40-62o x
Rv3261 PROBABLE F420 BIOSYNTHESIS PROTEIN FBIA 0,895 0,856 35-36 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3261 0 0 i ExpAA=0.92 First60=0.69 PredHel=0 Topology=o
Rv3267 CONSERVED HYPOTHETICAL PROTEIN (CPSA-RELATED PROTEIN) 0,992 0,844 34-35
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3267 0 Y n16-27c32/33o ExpAA=21.02 First60=21.01 PredHel=1 Topology=i13-35o
Rv3296 PROBABLE ATP-DEPENDENT HELICASE LHR (LARGE HELICASE-RELATED PROTEIN) 0,87 0,548 36-37
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane Rv3296 0 0 i ExpAA=2.31 First60=0.13 PredHel=0 Topology=o
Rv3298c POSSIBLE ESTERASE LIPOPROTEIN LPQC 0,992 0,45 29-30 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3298c 0 Y n7-17c21/22o ExpAA=7.59 First60=7.45 PredHel=0 Topology=o x
Rv3310 ACID PHOSPHATASE (ACID PHOSPHOMONOESTERASE) (PHOSPHOMONOESTERASE) (GLYCEROPHOSPHATASE) 1 0,51 46-47
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv3310 0 Y n18-31c43/44o ExpAA=23.21 First60=22.98 PredHel=1 Topology=i21-43o x
Rv3330
PROBABLE PENICILLIN-BINDING PROTEIN DACB1 (D-
ALANYL-D-ALANINE CARBOXYPEPTIDASE) (DD-
PEPTIDASE) (DD-CARBOXYPEPTIDASE) (PBP) 
1 0,428 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane Rv3330 1 Y n6-17c35/36o375-396i ExpAA=32.39 First60=10.48 PredHel=1 Topology=o374-396i x
Rv3333c HYPOTHETICAL PROLINE RICH PROTEIN 1 0,899 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv3333c 0 Y n9-20c32/33o ExpAA=17.62 First60=17.40 PredHel=0 Topology=o
Rv3345c PE-PGRS FAMILY PROTEIN 0,915 0,583 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv3345c 0 Y n11-22c31/32o ExpAA=0.20 First60=0.10 PredHel=0 Topology=o x
Rv3354 CONSERVED HYPOTHETICAL PROTEIN 1 0,99 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv3354 0 Y n13-24c32/33o ExpAA=20.27 First60=17.45 PredHel=1 Topology=i13-35o x x
Rv3365c CONSERVED HYPOTHETICAL PROTEIN 0,759 0,676 27-28 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv3365c 2 Y n8-15c27/28o43-
64i322-344o ExpAA=43.69 First60=14.98 PredHel=2
Topology=o47-64i322-
344o
Rv3367 PE-PGRS FAMILY PROTEIN 0,978 0,8 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv3367 0 Y n4-15c33/34o ExpAA=0.41 First60=0.36 PredHel=0 Topology=o x
Rv3388 PE-PGRS FAMILY PROTEIN 0,968 0,455 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv3388 0 Y n11-21c33/34o ExpAA=0.25 First60=0.20 PredHel=0 Topology=o x
Rv3390 PROBABLE CONSERVED LIPOPROTEIN LPQD 1 0,6 49-50 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  CytoplasmicMembrane Rv3390 0 Y n10-23c27/28o ExpAA=19.24 First60=18.87 PredHel=1 Topology=i13-32o x x
Rv3394c CONSERVED HYPOTHETICAL PROTEIN 0,958 0,67 42-43 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3394c 0 Y n17-28c37/38o ExpAA=11.72 First60=11.70 PredHel=0 Topology=o
Rv3395c CONSERVED HYPOTHETICAL PROTEIN 0,84 0,438 51-52 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3395c 0 Y n3-11c20/21o ExpAA=1.04 First60=0.02 PredHel=0 Topology=o x
Rv3435 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,569 0,228 31-32 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv3435c 4 0 i7-25o186-208i220-
239o245-274i ExpAA=84.11 First60=21.56 PredHel=4
Topology=i7-29o186-
208i221-239o254-276i
Rv3449
PROBABLE MEMBRANE-ANCHORED MYCOSIN MYCP4 
(SERINE PROTEASE) (SUBTILISIN-LIKE PROTEASE) 
(SUBTILASE-LIKE) (MYCOSIN-4)
1 1 28-29 Not cytoplasm extracellular
Not plasma 
membrane Plasma membrane Extracellular Rv3449 1 Y n9-20c28/29o419-439i ExpAA=40.36 First60=15.70 PredHel=2
Topology=i7-29o419-
441i x
Rv3451 PROBABLE CUTINASE PRECURSOR CUT3 1 0,996 26-27 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv3451 0 Y n3-21c26/27o ExpAA=22.84 First60=21.16 PredHel=1 Topology=i2-24o x
Rv3452 PROBABLE CUTINASE PRECURSOR CUT4 1 0,55 45-46 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv3452 0 Y n20-35c45/46o ExpAA=19.43 First60=19.16 PredHel=1 Topology=i20-39o x x
Rv3468c POSSIBLE DTDP-GLUCOSE 4,6-DEHYDRATASE 0,825 0,76 31-32 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3468c 0 0 i ExpAA=0.10 First60=0.07 PredHel=0 Topology=o x
Rv3481c PROBABLE INTEGRAL MEMBRANE PROTEIN 0,845 0,512 41-42 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3481c 6 0 o12-37i49-73o85-
104i125-151o163-186i207-226o ExpAA=139.92 First60=34.90 PredHel=6
Topology=o15-37i50-
72o82-104i131-153o163-
185i206-228o
x
Rv3484 POSSIBLE CONSERVED PROTEIN CPSA 0,941 0,443 49-50 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3484 1 0 i28-47o ExpAA=21.79 First60=21.78 PredHel=1 Topology=i24-46o
Rv3491 HYPOTHETICAL PROTEIN 0,999 0,697 31-32 No Prediction No Prediction
No 
Prediction Extracell Unknown Rv3491 0 Y n5-23c31/32o ExpAA=18.79 First60=18.47 PredHel=1 Topology=i7-26o x
Rv3492c CONSERVED HYPOTHETICAL MCE ASSOCIATED PROTEIN 0,967 0,826 21-22 cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3492c 1 0 i7-28o ExpAA=22.42 First60=22.42 PredHel=1 Topology=i5-27o
Rv3494c MCE-FAMILY PROTEIN MCE4F 0,554 0,234 44-45 Not cytoplasm extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv3494c 1 0 i12-31o ExpAA=32.71 First60=26.54 PredHel=1 Topology=i12-34o x
Rv3495c POSSIBLE MCE-FAMILY LIPOPROTEIN LPRN (MCE-FAMILY LIPOPROTEIN MCE4E) 0,997 0,336 41-42
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3495c 0 Y n8-18c23/24o ExpAA=6.03 First60=6.01 PredHel=0 Topology=o x
Rv3497c MCE-FAMILY PROTEIN MCE4C 0,939 0,922 34-35 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3497c 1 0 i20-41o ExpAA=25.28 First60=22.87 PredHel=1 Topology=i19-41o
Rv3498c MCE-FAMILY PROTEIN MCE4B 0,986 0,578 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3498c 1 0 i12-34o ExpAA=23.18 First60=22.74 PredHel=1 Topology=i13-35o
Rv3499c MCE-FAMILY PROTEIN MCE4A 0,983 0,442 38-39 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3499c 1 0 i12-33o ExpAA=22.17 First60=22.15 PredHel=1 Topology=i13-35o x x
Rv3508 PE-PGRS FAMILY PROTEIN 0,917 0,804 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv3508 0 Y n3-14c32/33o ExpAA=1.22 First60=0.02 PredHel=0 Topology=o x
Rv3511 PE-PGRS FAMILY PROTEIN 0,963 0,91 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv3511 0 0 i ExpAA=0.45 First60=0.02 PredHel=0 Topology=o x
Rv3514 PE-PGRS FAMILY PROTEIN 0,917 0,804 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Extracellular Rv3514 0 Y n3-14c32/33o ExpAA=1.12 First60=0.02 PredHel=0 Topology=o x
Rv3533c PPE FAMILY PROTEIN 0,628 0,429 41-42 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv3533c 0 0 i ExpAA=3.03 First60=1.94 PredHel=0 Topology=o x
Rv3572 HYPOTHETICAL PROTEIN 1 0,41 24-25 No Prediction No Prediction
No 
Prediction Extracell Unknown Rv3572 0 Y n7-18c24/25o ExpAA=2.00 First60=1.99 PredHel=0 Topology=o x
Rv3576 POSSIBLE CONSERVED LIPOPROTEIN LPPH 1 0,925 31-32 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3576 0 Y n5-19c31/32o ExpAA=11.70 First60=11.41 PredHel=0 Topology=o x
Rv3578 POSSIBLE ARSENICAL PUMP INTEGRAL MEMBRANE PROTEIN ARSB2 0,996 0,434 50-51
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3578 12 Y n3-14c19/20o29-
45i52-69o99-125i137-155o175-
195i215-233o239-257i269-294o306-
324i331-352o358-373i385
ExpAA=249.71 First60=46.48 PredHel=12
Topology=i2-19o23-
45i52-69o102-124i136-
158o173-195i215-
232o236-253i266-
288o303-325i332-
354o385-407i
x
Rv3584 POSSIBLE CONSERVED LIPOPROTEIN LPQE 1 0,393 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3584 0 Y n16-27c32/33o ExpAA=18.55 First60=18.53 PredHel=1 Topology=i13-35o x x
Rv3587c PROBABLE CONSERVED MEMBRANE PROTEIN 0,979 0,651 47-48 cytoplasm extracellular Not plasma membrane Extracell Unknown Rv3587c 1 0 i21-41o ExpAA=21.83 First60=21.64 PredHel=1 Topology=i20-42o x
Rv3590c PE-PGRS FAMILY PROTEIN 0,945 0,543 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv3590c 0 0 i ExpAA=0.69 First60=0.26 PredHel=0 Topology=o x
Rv3593 PROBABLE CONSERVED LIPOPROTEIN LPQF 1 0,833 42-43 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3593 0 Y n16-29c34/35o ExpAA=12.17 First60=10.49 PredHel=0 Topology=o x
Rv3595c PE-PGRS FAMILY PROTEIN 0,793 0,384 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3595c 0 0 i ExpAA=0.13 First60=0.05 PredHel=0 Topology=o x
Rv3610c MEMBRANE-BOUND PROTEASE FTSH (CELL DIVISION PROTEIN) 0,654 0,573 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv3610c 2 0 i7-26o115-132i ExpAA=42.33 First60=18.94 PredHel=2
Topology=o10-27i111-
133o
Rv3623 PROBABLE CONSERVED LIPOPROTEIN LPQG 0,996 0,358 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv3623 0 Y n9-20c25/26o ExpAA=0.24 First60=0.24 PredHel=0 Topology=o x
Rv3627c CONSERVED HYPOTHETICAL PROTEIN 1 0,538 55-56 Not cytoplasm extracellular
Not plasma 
membrane Plasma membrane Unknown Rv3627c 0 Y n12-23c28/29o ExpAA=22.66 First60=22.56 PredHel=1 Topology=i12-34o
Rv3629c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,793 0,648 25-26 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv3629c 10 0 i7-24o30-54i66-
91o127-148i169-188o194-212i244-
265o271-293i302-323o329-346i 
ExpAA=212.00 First60=40.83 PredHel=10
Topology=i7-26o31-
53i66-88o126-148i169-
188o198-215i244-
266o271-293i306-
323o328-350i
x
Rv3635 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,938 0,935 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv3635 12 Y n9-19c28/29o38-
56i63-81o87-107i114-135o141-
158i170-197o217-235i247-265o285-
304i311-330o350-368i380
ExpAA=224.17 First60=24.11 PredHel=9
Topology=i13-35o70-
92i113-135o171-
193i214-236o280-
302i309-328o343-
362i383-405o
x
Rv3650 PE FAMILY PROTEIN 0,888 0,567 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv3650 0 0 i ExpAA=5.28 First60=5.02 PredHel=0 Topology=o
Rv3652 PE-PGRS FAMILY-RELATED PROTEIN 0,986 0,716 32-33 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv3652 0 0 i ExpAA=6.73 First60=6.73 PredHel=0 Topology=o
Rv3654c CONSERVED HYPOTHETICAL PROTEIN 0,865 0,535 29-30 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv3654c 0 Y n9-20c28/29o ExpAA=10.18 First60=4.84 PredHel=0 Topology=i x
Rv3655c CONSERVED HYPOTHETICAL PROTEIN 0,958 0,68 25-26 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Cytoplasmic Rv3655c 0 Y n3-18c23/24o ExpAA=21.96 First60=21.94 PredHel=1 Topology=o4-26i x x
Rv3664c PROBABLE DIPEPTIDE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER DPPC 1 0,99 28-29
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 
Rv3664c 6 Y n3-14c22/23o64-
87i99-118o124-143i174-194o200-
220i232-249o 
ExpAA=136.14 First60=21.09 PredHel=6
Topology=i5-27o67-
89i102-119o124-
143i174-196o231-253i
x
Rv3665c PROBABLE DIPEPTIDE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER DPPB 0,976 0,567 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane     CytoplasmicMembrane
Rv3665c 6 0 i9-30o97-119i131-
155o175-191i233-255o275-301i ExpAA=136.85 First60=21.77 PredHel=6
Topology=i9-31o98-
120i133-155o170-
192i229-251o279-301i
x
Rv3666c PROBABLE PERIPLASMIC DIPEPTIDE-BINDING LIPOPROTEIN DPPA 1 0,419 24-25
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cellwall Rv3666c 0 Y n8-19c24/25o ExpAA=21.18 First60=21.16 PredHel=1 Topology=i7-29o x
Rv3668c POSSIBLE PROTEASE 1 0,951 29-30 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv3668c 0 Y n8-21c29/30o ExpAA=21.90 First60=21.79 PredHel=1 Topology=i7-29o
Rv3682
PROBABLE BIFUNCTIONAL MEMBRANE-ASSOCIATED 
PENICILLIN-BINDING PROTEIN 1A/1B PONA2 
(MUREIN POLYMERASE) [INCLUDES: PENICILLIN-
INSENSITIVE TRANSGLYCOSYLASE 
0,986 0,571 48-49 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv3682 0 Y n7-20c27/28o ExpAA=22.23 First60=22.23 PredHel=1 Topology=i7-29o x
Rv3693 POSSIBLE CONSERVED MEMBRANE PROTEIN 0,994 0,517 27-28 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv3693 0 Y n9-20c38/39o ExpAA=33.99 First60=33.64 PredHel=1 Topology=i7-29o
Rv3705c CONSERVED HYPOTHETICAL PROTEIN 0,984 0,799 25-26 Not cytoplasm extracellular
Not plasma 
membrane Plasma membrane Unknown Rv3705c 0 Y n4-15c19/20o ExpAA=22.75 First60=22.73 PredHel=0 Topology=o
Rv3717 CONSERVED HYPOTHETICAL PROTEIN 826 0,397 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3717 0 Y n3-14c19/20o ExpAA=5.14 First60=5.14 PredHel=0 Topology=o
Rv3725 POSSIBLE OXIDOREDUCTASE 0,91 0,569 26-27 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3725 0 Y n8-19c24/25o ExpAA=1.41 First60=1.39 PredHel=0 Topology=o
Rv3727 POSSIBLE OXIDOREDUCTASE 0,928 0,556 29-30 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3727 0 Y n10-20c38/39o ExpAA=24.65 First60=18.39 PredHel=1 Topology=i9-31o
Rv3732 CONSERVED HYPOTHETICAL PROTEIN 1 0,641 32-33 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane Unknown Rv3732 1 Y n9-20c27/28o322-343i ExpAA=42.62 First60=20.12 PredHel=2
Topology=i9-31o321-
343i
Rv3759c
POSSIBLE OSMOPROTECTANT (GLYCINE 
BETAINE/CARNITINE/CHOLINE/L-PROLINE) BINDING 
LIPOPROTEIN PROX
1 0,92 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3759c 0 Y n10-25c30/31o ExpAA=10.30 First60=10.29 PredHel=0 Topology=o
Rv3760 POSSIBLE CONSERVED MEMBRANE PROTEIN 0,962 0,961 48-49 No Prediction No Prediction
No 
Prediction Plasma membrane Unknown Rv3760 2 0 i21-41o61-85i ExpAA=45.81 First60=25.03 PredHel=2
Topology=i20-42o57-
79i x
Rv3763 19 KDA LIPOPROTEIN ANTIGEN PRECURSOR LPQH 1 0,441 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3763 0 Y n5-16c21/22o ExpAA=11.67 First60=7.64 PredHel=0 Topology=o x x
Rv3794
INTEGRAL MEMBRANE INDOLYLACETYLINOSITOL 
ARABINOSYLTRANSFERASE EMBA 
(ARABINOSYLINDOLYLACETYLINOSITOL SYNTHASE)
0,885 0,583 51-52 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3794 13 0 i12-34o205-227i248-
267o322-344i356-375o405-430i451-
471o519-536i548-565o571-593i605-
626o646-664i684
ExpAA=293.68 First60=22.71 PredHel=13
Topology=i12-34o205-
224i247-269o322-
344i356-375o408-
430i451-470o519-
536i543-565o575-
597i604-626o641-
663i684-706o
x
Rv3796 CONSERVED HYPOTHETICAL PROTEIN 0,931 0,749 43-44 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv3796 0 Y n24-35c40/41o ExpAA=3.78 First60=3.69 PredHel=0 Topology=o x x
Rv3802c PROBABLE CONSERVED MEMBRANE PROTEIN 1 0,584 38-39 Not cytoplasm extracellular
Not plasma 
membrane Extracell Cytoplasmic Rv3802c 1 0 i12-36o ExpAA=22.97 First60=22.95 PredHel=1 Topology=i12-34o x x
Rv3803c
SECRETED MPT51/MPB51 ANTIGEN PROTEIN FBPD 
(MPT51/MPB51 ANTIGEN 85 COMPLEX C) (AG58C) 
(MYCOLYL TRANSFERASE 85C) (FIBRONECTIN-
BINDING PROTEIN C) (85C)
1 0,968 33-34 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv3803c 0 Y n10-21c26/27o ExpAA=22.78 First60=20.55 PredHel=1 Topology=i5-27o x x
Rv3804c
SECRETED ANTIGEN 85-A FBPA (MYCOLYL 
TRANSFERASE 85A) (FIBRONECTIN-BINDING 
PROTEIN A) (ANTIGEN 85 COMPLEX A)
0,999 0,937 43-44 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv3804c 0 Y n18-29c34/35o ExpAA=23.33 First60=22.55 PredHel=1 Topology=i19-41o x x
Rv3810 EXPORTED REPETITIVE PROTEIN PRECURSOR PIRG (CELL SURFACE PROTEIN) (EXP53) 1 0,74 22-23
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3810 0 Y n9-17c22/23o ExpAA=18.09 First60=18.08 PredHel=1 Topology=i9-31o x x
Rv3812 PE-PGRS FAMILY PROTEIN 0,909 0,762 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv3812 0 0 i ExpAA=36.70 First60=0.07 PredHel=0 Topology=o
Rv3831 HYPOTHETICAL PROTEIN 0,611 0,572 27-28 No Prediction No Prediction
No 
Prediction Plasma membrane CytoplasmicMembrane
Rv3831 2 Y n2-12c16/17o40-
58i123-143o ExpAA=64.48 First60=40.52 PredHel=3
Topology=i2-19o34-
56i123-145o x
Rv3851 POSSIBLE MEMBRANE PROTEIN 1 0,564 47-48 No Prediction No Prediction
No 
Prediction Extracell Unknown Rv3851 1 Y n21-39c47/48o71-90i ExpAA=41.70 First60=20.81 PredHel=2
Topology=i21-40o71-
90i x x
Rv3873 PPE FAMILY PROTEIN 0,621 0,521 42-43 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3873 0 0 i ExpAA=0.62 First60=0.35 PredHel=0 Topology=o
Rv3883c
MEMBRANE-ANCHORED MYCOSIN MYCP1 (SERINE 
PROTEASE) (SUBTILISIN-LIKE PROTEASE) 
(SUBTILASE-LIKE) (MYCOSIN-1)
1 0,863 21-22 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular
Rv3883c 1 Y n4-15c21/22o419-
439i ExpAA=27.93 First60=6.06 PredHel=1 Topology=o419-438i
Rv3885c POSSIBLE CONSERVED MEMBRANE PROTEIN 0,993 0,95 41-42 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown Rv3885c 2 0 i12-32o38-64i ExpAA=32.81 First60=32.26 PredHel=1 Topology=i20-54o
Rv3886c
PROBABLE ALANINE AND PROLINE RICH MEMBRANE-
ANCHORED MYCOSIN MYCP2 (SERINE PROTEASE) 
(SUBTILISIN-LIKE PROTEASE) (SUBTILASE-LIKE) 
(MYCOSIN-2)
1 0,588 33-34 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular
Rv3886c 1 Y n12-24c33/34o525-
544i ExpAA=25.06 First60=3.13 PredHel=1 Topology=o524-546i x x
Rv3897c CONSERVED HYPOTHETICAL PROTEIN 0,729 0,503 37-38 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3897c 0 Y n5-13c18/19o ExpAA=13.05 First60=13.03 PredHel=0 Topology=o x x
Rv3901c POSSIBLE MEMBRANE PROTEIN 0,805 0,534 56-57 Not cytoplasm extracellular
plasma 
membrane Extracell Unknown Rv3901c 1 0 o29-50i ExpAA=22.26 First60=22.20 PredHel=1 Topology=i29-51o x
Rv3909 CONSERVED HYPOTHETICAL PROTEIN 0,982 0,604 39-40 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3909 1 Y n2-12c17/18o738-759i ExpAA=32.32 First60=15.62 PredHel=0 Topology=o x
Rv3917c PROBABLE CHROMOSOME PARTITIONING PROTEIN PARB 0,972 0,876 26-27 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv3917c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o x
Proteínas confusión entre hélice y secuencia señal.
Anexo 1b- Proteínas predichas 
por TatP 1.0.
Puntaje Sitio de hidrólisis Motivo Inicio Final Gpos-PLoc PSORTb v.2.0.4
ID/hélice/secuencia 
señal/PREDICCIÓN ExpAA First60
Número de 
hélices Topología
SignalP 
3.0 
LipoP 
1.0
SecretomeP 
2.0
Rv0031 POSSIBLE REMNANT OF A TRANSPOSASE 0,729 18-19 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0031 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv0040c SECRETED PROLINE RICH PROTEIN MTC28 (PROLINE RICH 28 KDA ANTIGEN) 0,861 32-33
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv0040c 0 Y n16-27c32/33o ExpAA=20.23
First60=20.
22 PredHel=1 Topology=i7-26o x x
Rv0061 HYPOTHETICAL PROTEIN 0,696 28-29 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0061 0 0 i ExpAA=0.12
First60=0.0
2 PredHel=0 Topology=o
Rv0062 POSSIBLE CELLULASE CELA1 (ENDOGLUCANASE) 0,869 25-26
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv0062 1 0 i51-71o ExpAA=22.02
First60=10.
82 PredHel=1
Topology=i49-
71o
Rv0063 POSSIBLE OXIDOREDUCTASE 0,893 34-35 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Unknown Rv0063 0 Y n13-24c29/30o ExpAA=3.35
First60=2.9
1 PredHel=0 Topology=o x
Rv0093c PROBABLE CONSERVED MEMBRANE PROTEIN 0,656 36-37 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv0093c 4 0 i130-150o170-
187i194-211o223-240i ExpAA=73.25
First60=0.0
1 PredHel=3
Topology=i130-
149o189-211i223-
240o
x
Rv0105c PROBABLE 50S RIBOSOMAL PROTEIN L28-1 RPMB1 0,768 23-24 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0105c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=i
Rv0107c PROBABLE CATION-TRANSPORTER ATPASE I CTPI 0,872 33-34
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0107c 2 0 o972-989i1546-
1567o ExpAA=69.67
First60=0.0
4 PredHel=0 Topology=o x
Rv0115 POSSIBLE D-ALPHA-D-HEPTOSE-7-PHOSPHATE KINASE HDDA 0,658 4_5 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0115 0 0 i ExpAA=4.49
First60=0.0
0 PredHel=0 Topology=o
Rv0125 PROBABLE SERINE PROTEASE PEPA (SERINE PROTEINASE) (MTB32A) 0,831 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown Rv0125 0 Y n14-25c32/33o ExpAA=21.57
First60=21.
39 PredHel=1
Topology=i13-
35o x x
Rv0129c SECRETED ANTIGEN 85-C FBPC (85C) 1 46-47 RRLAI 19 23 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv0129c 1 0 i21-40o ExpAA=22.78
First60=22.
30 PredHel=1
Topology=i21-
43o x x
Rv0132c PUTATIVE F420-DEPENDENT GLUCOSE-6-PHOSPHATE DEHYDROGENASE FGD2 0,899 40-41 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane Rv0132c 0 Y n8-19c24/25o ExpAA=10.19
First60=5.5
8 PredHel=0 Topology=o x
Rv0138 CONSERVED HYPOTHETICAL PROTEIN 0,722 25-26
No 
Predictio
n
No Prediction No Prediction Cytoplasm  Cytoplasmic Rv0138 0 0 i ExpAA=0.08
First60=0.0
0 PredHel=0 Topology=o
Rv0179c POSSIBLE LIPOPROTEIN LPRO 0,678 44-45 cytoplasm Not extracellular
Not plasma 
membrane Extracell  Unknown Rv0179c 0 Y n20-35c44/45o ExpAA=20.39
First60=20.
06 PredHel=1
Topology=i20-
42o x
Rv0233 PROBABLE RIBONUCLEOSIDE-DIPHOSPHATE REDUCTASE (BETA CHAIN) 0,866 25-26 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0233 0 0 i ExpAA=0.62
First60=0.5
7 PredHel=0 Topology=o x
Rv0237 PROBABLE CONSERVED LIPOPROTEIN LPQI 0,835 38-39 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm   Cytoplasmic Rv0237 0 Y n7-18c23/24o ExpAA=3.26
First60=3.2
4 PredHel=0 Topology=o x x
Rv0255c PROBABLE COBYRIC ACID SYNTHASE COBQ1 0,849 34-35 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0255c 0 0 i ExpAA=0.29
First60=0.0
0 PredHel=0 Topology=o
Rv0265c PROBABLE PERIPLASMIC IRON-TRANSPORT LIPOPROTEIN 0,972 39-40 RRGFL 7 11
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0265c 0 0 i ExpAA=0.06
First60=0.0
2 PredHel=0 Topology=o x x
Rv0268c HYPOTHETICAL PROTEIN 0,889 32-33 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0268c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=i x
Rv0272c HYPOTHETICAL PROTEIN 0,723 27-28 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0272c 0 0 i ExpAA=0.07
First60=0.0
0 PredHel=0 Topology=o
Rv0281 CONSERVED HYPOTHETICAL PROTEIN 0,754 26-27 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0281 0 0 i ExpAA=0.15
First60=0.1
2 PredHel=0 Topology=o
Rv0315 POSSIBLE BETA-1,3-GLUCANASE PRECURSOR 1 31-32 RRRMM 8 12
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv0315 0 Y n15-26c31/32o ExpAA=11.80
First60=11.
79 PredHel=0 Topology=o x x
Rv0320 POSSIBLE CONSERVED EXPORTED PROTEIN 0,793 24-25 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0320 0 Y n15-30c48/49o ExpAA=19.97
First60=19.
45 PredHel=1
Topology=i13-
32o x
Localización Subcelular
Proteína Descripción Tuberculist PA-SUB v.2.5
CompartidasTatP 1.0 TMHMM 2.0Phobius 
Rv0335c PE FAMILY PROTEIN 0,819 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv0335c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o x
Rv0344c PROBABLE LIPOPROTEIN LPQJ 0,766 52-53 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv0344c 0 Y n11-21c29/30o ExpAA=2.33
First60=2.2
0 PredHel=0 Topology=o x x x
Rv0346c POSSIBLE L-ASPARAGINE PERMEASE ANSP2 (L-ASPARAGINE TRANSPORT PROTEIN) 0,867 51-52
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0346c 12 0 i29-50o56-
78i98-116o136-158i170-
190o210-231i252-274o294-
315i343-364o376-395i416-
434o440-460i 
ExpAA=264.5
6
First60=26.
99 PredHel=12
Topology=i29-
51o56-78i99-
121o136-158i163-
185o205-227i252-
274o294-316i342-
364o369-391i412-
434o438-460i
x
Rv0347 PROBABLE CONSERVED MEMBRANE PROTEIN 0,514 31-32 RRCAL 38 42
No 
Predictio
n
No Prediction No Prediction Cytoplasm Cytoplasmic Rv0347 1 0 i48-65o ExpAA=15.75
First60=11.
27 PredHel=1
Topology=i48-
65o
Rv0376c CONSERVED HYPOTHETICAL PROTEIN 0,701 28-29 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0376c 0 0 i ExpAA=0.10
First60=0.0
0 PredHel=0 Topology=o
Rv0378 CONSERVED HYPOTHETICAL GLYCINE RICH PROTEIN 0,887 36-37
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv0378 0 0 i ExpAA=0.03
First60=0.0
3 PredHel=0 Topology=o x
Rv0402c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL1 0,641 19-20
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv0402c 12 0 i20-39o193-
212i219-240o252-274i286-
309o329-353i374-396o761-
780i787-811o823-844i865-
886o898-926i 
ExpAA=266.1
4
First60=22.
06 PredHel=12
Topology=i17-
39o192-211i218-
240o250-272i293-
315o330-352i373-
395o760-782i789-
811o821-843i864-
886o906-927i
x x
Rv0410c SERINE/THREONINE-PROTEIN KINASE PKNG (PROTEIN KINASE G) (STPK G) 0,746 19-20 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane Rv0410c 0 0 i ExpAA=0.41
First60=0.0
0 PredHel=0 Topology=o
Rv0425c POSSIBLE METAL CATION TRANSPORTING P-TYPE ATPASE CTPH 0,842 32-33
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv0425c 3 Y n5-
16c28/29o884-901i1409-
1432o1444-1463i 
ExpAA=103.7
7
First60=6.7
4 PredHel=3
Topology=o1359-
1381i1410-
1432o1445-1467i
x
Rv0426c POSSIBLE TRANSMEMBRANE PROTEIN 0,86 44-45 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0426c 1 0 o60-90i ExpAA=46.70
First60=23.
12 PredHel=2
Topology=i21-
43o63-85i x x
Rv0432 PROBABLE PERIPLASMIC SUPEROXIDE DISMUTASE [CU-ZN] SODC 0,817 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0432 0 Y n11-23c32/33o ExpAA=15.62
First60=14.
76 PredHel=0 Topology=o x x
Rv0455c CONSERVED HYPOTHETICAL PROTEIN 0,667 30-31
No 
Predictio
n
No Prediction No Prediction Cytoplasm Unknown Rv0455c 0 Y n10-21c30/31o ExpAA=16.65
First60=16.
62 PredHel=1 Topology=i7-29o x x
Rv0464c CONSERVED HYPOTHETICAL PROTEIN 0,727 33-34
No 
Predictio
n
No Prediction No Prediction Cytoplasm Unknown Rv0464c 0 0 i ExpAA=4.03
First60=1.0
7 PredHel=0 Topology=o
Rv0511 PROBABLE UROPORPHYRIN-III C-METHYLTRANSFERASE HEMD 0,717 36-37 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0511 0 0 i ExpAA=0.37
First60=0.3
4 PredHel=0 Topology=o x
Rv0514 POSSIBLE TRANSMEMBRANE PROTEIN 0,831 35-36
No 
Predictio
n
No Prediction No Prediction Plasma membrane Unknown
Rv0514 1 Y n11-22c30/31o54-
73i ExpAA=40.22
First60=28.
70 PredHel=2
Topology=i7-
26o48-70i x x
Rv0519c POSSIBLE CONSERVED MEMBRANE PROTEIN 0,899 48-49 RRALL 24 28 cytoplasm Not extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv0519c 0 0 i ExpAA=33.27
First60=21.
10 PredHel=1
Topology=i26-
48o x
Rv0524 PROBABLE GLUTAMATE-1-SEMIALDEHYDE 2,1-AMINOMUTASE HEML 0,856 39-40 cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Cytoplasmic Rv0524 0 0 i ExpAA=0.42
First60=0.2
6 PredHel=0 Topology=o
Rv0526 POSSIBLE THIOREDOXIN PROTEIN (THIOL-DISULFIDE INTERCHANGE PROTEIN) 0,86 38-39 RRLVI 15 19
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0526 0 Y n17-28c33/34o ExpAA=10.76
First60=10.
60 PredHel=0 Topology=o x x
Rv0593 POSSIBLE MCE-FAMILY LIPOPROTEIN LPRL (MCE-FAMILY LIPOPROTEIN MCE2E) 0,801 39-40 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv0593 0 0 i ExpAA=20.43
First60=20.
29 PredHel=1
Topology=i30-
52o
Rv0602c
PROBABLE TWO COMPONENT DNA BINDING 
TRANSCRIPTIONAL REGULATORY PROTEIN 
TCRA
0,764 16-17 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv0602c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv0604 PROBABLE CONSERVED LIPOPROTEIN LPQO 0,764 19-20 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv0604 0 Y n10-20c24/25o ExpAA=2.40
First60=0.8
2 PredHel=0 Topology=o x x
Rv0664 HYPOTHETICAL PROTEIN, ANTITOXIN 0,761 49-50 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Cytoplasmic Rv0664 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=i x
Rv0667
DNA-DIRECTED RNA POLYMERASE (BETA 
CHAIN) RPOB (TRANSCRIPTASE BETA 
CHAIN) 
0,772 28-29 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv0667 0 0 i ExpAA=0.02
First60=0.0
0 PredHel=0 Topology=o
Rv0679c CONSERVED HYPOTHETICAL THREONINE RICH PROTEIN 0,786 49-50
Not 
cytoplasm extracellular
plasma 
membrane Extracell Extracellular Rv0679c 0 Y n16-28c33/34o ExpAA=6.07
First60=6.0
5 PredHel=0 Topology=o x x x
Rv0687 PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,751 21-22
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv0687 0 0 i ExpAA=0.02
First60=0.0
0 PredHel=0 Topology=o
Rv0725c CONSERVED HYPOTHETICAL PROTEIN 0,648 29-30 cytoplasm Not extracellular
Not plasma 
membrane Extracell  Unknown Rv0725c 0 0 i ExpAA=0.64
First60=0.6
3 PredHel=0 Topology=o
Rv0726c CONSERVED HYPOTHETICAL PROTEIN 0,704 34-35 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv0726c 0 0 i ExpAA=0.66
First60=0.6
6 PredHel=0 Topology=o
Rv0731c CONSERVED HYPOTHETICAL PROTEIN 0,764 34-35 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv0731c 0 0 i ExpAA=0.53
First60=0.5
2 PredHel=0 Topology=o
Rv0734 PROBABLE METHIONINE AMINOPEPTIDASE MAPA (MAP) (PEPTIDASE M) (MetAP) 0,845 42-43 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv0734 0 Y n25-35c40/41o ExpAA=0.60
First60=0.4
0 PredHel=0 Topology=o x
Rv0813c CONSERVED HYPOTHETICAL PROTEIN 0,837 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv0813c 0 0 i ExpAA=0.01
First60=0.0
0 PredHel=0 Topology=o
Rv0826 CONSERVED HYPOTHETICAL PROTEIN 0,854 37-38
No 
Predictio
n
No Prediction No Prediction Cytoplasm Cytoplasmic Rv0826 0 0 i ExpAA=0.55
First60=0.0
0 PredHel=0 Topology=o
Rv0830 CONSERVED HYPOTHETICAL PROTEIN 0,761 29-30 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv0830 0 Y n11-22c29/30o ExpAA=0.78
First60=0.2
5 PredHel=0 Topology=o x
Rv0833 PE-PGRS FAMILY PROTEIN 0,884 94-95 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Extracellular Rv0833 0 0 i ExpAA=90.98
First60=41.
24 PredHel=2
Topology=o10-
32i39-61o x
Rv0846c PROBABLE OXIDASE 0,901 44-45 RRGFL 18 22 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Unknown Rv0846c 0 Y n21-32c37/38o ExpAA=14.31
First60=14.
20 PredHel=0 Topology=o x x
Rv0851c PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,785 27-28
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv0851c 0 0 i ExpAA=2.15
First60=0.6
3 PredHel=0 Topology=o
Rv0867c POSSIBLE RESUSCITATION-PROMOTING FACTOR RPFA 0,831 38-39
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Cellwall Rv0867c 0 Y n18-26c38/39o ExpAA=19.35
First60=19.
34 PredHel=1
Topology=i13-
35o x x
Rv0890c PUTATIVE HTH-type TRANSCRIPTIONAL REGULATOR 0,529 31-32 RRMLM 81 85
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv0890c 0 0 i ExpAA=0.29
First60=0.0
2 PredHel=0 Topology=o
Rv0906 CONSERVED HYPOTHETICAL PROTEIN 0,761 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv0906 0 Y n8-21c33/34o ExpAA=2.20
First60=2.1
9 PredHel=0 Topology=o x
Rv0927c PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,798 31-32 cytoplasm extracellular
Not plasma 
membrane Plasma membrane Cytoplasmic Rv0927c 0 0 i ExpAA=8.05
First60=7.2
8 PredHel=0 Topology=o
Rv0932c PERIPLASMIC PHOSPHATE-BINDING LIPOPROTEIN PSTS2 (PBP-2) (PSTS2) 0,868 56-57
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv0932c 0 Y n8-20c24/25o ExpAA=7.77
First60=7.7
6 PredHel=0 Topology=o x x x
Rv0933 PHOSPHATE-TRANSPORT ATP-BINDING PROTEIN ABC TRANSPORTER PSTB 0,751 23-24
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv0933 0 0 i ExpAA=0.33
First60=0.3
2 PredHel=0 Topology=o
Rv0942 HYPOTHETICAL PROTEIN 0,859 49-50 RRDAM 13 17
No 
Predictio
n
No Prediction No Prediction Extracell Unknown Rv0942 0 Y n24-31c49/50o ExpAA=0.07
First60=0.0
7 PredHel=0 Topology=o x
Rv0945 PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,848 28-29
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv0945 0 Y n10-21c28/29o ExpAA=1.01
First60=0.6
5 PredHel=0 Topology=o x
Rv0979c HYPOTHETICAL PROTEIN 0,851 53-54 cytoplasm extracellular Not plasma membrane Extracell Unknown Rv0979c 0 0 i ExpAA=0.17
First60=0.1
3 PredHel=0 Topology=o
Rv1004c PROBABLE MEMBRANE PROTEIN 0,804 43-44 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv1004c 0 Y n15-26c31/32o 
ExpAA=120.8
7
First60=22.
50 PredHel=1
Topology=i12-
34o x
Rv1006 HYPOTHETICAL PROTEIN 0,812 39-40 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1006 0 Y n10-21c26/27o ExpAA=3.88
First60=3.8
8 PredHel=0 Topology=o x x x
Rv1013 PUTATIVE POLYKETIDE SYNTHASE PKS16 0,861 15-16 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv1013 0 0 i ExpAA=9.78
First60=5.4
9 PredHel=0 Topology=o
Rv1015c PROBABLE 50S RIBOSOMAL PROTEIN L25 RPLY 0,781 27-28 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1015c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv1024 POSSIBLE CONSERVED MEMBRANE PROTEIN 0,839 43-44 RRAAI 81 85 cytoplasm Not extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv1024 1 0 i80-98o ExpAA=16.72
First60=0.0
0 PredHel=0 Topology=o x
Rv1039c PPE FAMILY PROTEIN 0,795 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv1039c 0 0 i ExpAA=10.89
First60=4.1
3 PredHel=0 Topology=o
Rv1041c PROBABLE IS LIKE-2 TRANSPOSASE 0,836 57-58 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1041c 1 0 i259-278o ExpAA=15.56
First60=0.0
0 PredHel=0 Topology=o
Rv1064c POSSIBLE LIPOPROTEIN LPQV 0,865 41-42 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1064c 0 Y n9-20c25/26o ExpAA=17.31
First60=17.
17 PredHel=0 Topology=o x
Rv1075c CONSERVED EXPORTED PROTEIN 0,791 35-36 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane Rv1075c 0 Y n6-16c21/22o ExpAA=9.05
First60=7.9
6 PredHel=0 Topology=o x
Rv1079
PROBABLE CYSTATHIONINE GAMMA-
SYNTHASE METB (CGS) (O-
SUCCINYLHOMOSERINE [THIOL]-LYASE)
0,819 20-21 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1079 0 0 i ExpAA=0.01
First60=0.0
0 PredHel=0 Topology=o
Rv1089 PROBABLE CELLULASE CELA2A 0,784 47-48 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1089 0 0 i ExpAA=0.14
First60=0.0
0 PredHel=0 Topology=o x
Rv1134 HYPOTHETICAL PROTEIN 0,62 27-28
No 
Predictio
n
No Prediction No Prediction Extracell Extracellular Rv1134 0 0 i ExpAA=0.38
First60=0.3
8 PredHel=0 Topology=o
Rv1138c POSSIBLE OXIDOREDUCTASE 0,647 26-27 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv1138c 0 0 i ExpAA=0.86
First60=0.2
0 PredHel=0 Topology=o
Rv1184c POSSIBLE EXPORTED PROTEIN 0,811 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1184c 0 Y n4-17c25/26o ExpAA=20.72
First60=20.
56 PredHel=1 Topology=i5-27o x x
Rv1230c POSSIBLE MEMBRANE PROTEIN 0,815 46-47 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv1230c 2 0 i26-47o59-80i ExpAA=49.61
First60=23.
54 PredHel=2
Topology=i27-
49o59-81i x
Rv1233c CONSERVED HYPOTHETICAL MEMBRANE PROTEIN 0,848 34-36 cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown
Rv1233c 2 0 o134-160i172-
197o ExpAA=46.72
First60=0.0
0 PredHel=2
Topology=o137-
159i172-194o x
Rv1234 PROBABLE TRANSMEMBRANE PROTEIN 0,822 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown
Rv1234 2 0 i85-107o113-
137i ExpAA=45.30
First60=0.0
0 PredHel=2
Topology=i85-
107o112-134i x
Rv1236
PROBABLE SUGAR-TRANSPORT INTEGRAL 
MEMBRANE PROTEIN ABC TRANSPORTER 
SUGA 
0,772 33-34 RRLAF 23 27 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1236 6 0 i25-50o80-
110i122-142o176-195i216-
234o270-292i 
ExpAA=130.6
4
First60=22.
97 PredHel=5
Topology=i25-
47o87-109i122-
144o216-234i270-
292o
x x
Rv1268c HYPOTHETICAL PROTEIN 0,736 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1268c 0 Y n13-24c32/33o ExpAA=18.39
First60=18.
31 PredHel=1
Topology=i13-
35o x x
Rv1269c CONSERVED PROBABLE SECRETED PROTEIN 0,788 35-36 RRFAV 9 13 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1269c 0 Y n12-23c35/36o ExpAA=17.70
First60=17.
66 PredHel=0 Topology=i x x
Rv1280c PROBABLE PERIPLASMIC OLIGOPEPTIDE-BINDING LIPOPROTEIN OPPA 0,819 20-21 RRAAV 67 71
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1280c 1 0 i34-56o ExpAA=21.71
First60=21.
65 PredHel=1
Topology=i35-
57o
Rv1290c HYPOTHETICAL PROTEIN 0,827 30-31 RRKAI 58 62 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1290c 4 0 i68-93o113-
139i160-180o192-212i 
ExpAA=106.8
4
First60=0.1
6 PredHel=5
Topology=i69-
91o113-135i156-
178o193-215i288-
310o
x
Rv1291c CONSERVED HYPOTHETICAL SECRETED PROTEIN 0,848 33-34
Not 
cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1291c 0 Y n14-25c33/34o ExpAA=18.51
First60=18.
50 PredHel=1 Topology=i7-29o x x
Rv1352 CONSERVED HYPOTHETICAL PROTEIN 0,811 30-31 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv1352 0 Y n4-15c20/21o ExpAA=17.14
First60=16.
78 PredHel=1 Topology=i5-27o x x
Rv1360 PROBABLE OXIDOREDUCTASE 0,661 20-21 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1360 0 0 i ExpAA=0.08
First60=0.0
0 PredHel=0 Topology=o
Rv1441c PE-PGRS FAMILY PROTEIN 0,747 44-45 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1441c 0 Y n4-14c32/33o ExpAA=0.94
First60=0.9
0 PredHel=0 Topology=o x x
Rv1468c PE-PGRS FAMILY PROTEIN 0,861 40-41 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv1468c 0 0 i ExpAA=2.77
First60=0.0
8 PredHel=0 Topology=o x
Rv1477 HYPOTHETICAL INVASION PROTEIN 0,708 20-21 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Extracellular Rv1477 0 Y n20-31c39/40o ExpAA=8.73
First60=8.6
2 PredHel=0 Topology=o x
Rv1479 PROBABLE TRANSCRIPTIONAL REGULATORY PROTEIN MOXR1 0,667 27-28 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1479 0 0 i ExpAA=0.09
First60=0.0
0 PredHel=0 Topology=o
Rv1550 PROBABLE FATTY-ACID-CoA LIGASE FADD11 (FATTY-ACID-CoA SYNTHETASE) 0,87 24-25 RRHGL 23 27
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv1550 0 0 i ExpAA=0.09
First60=0.0
0 PredHel=0 Topology=o
Rv1566c POSIBBLE inv PROTEIN 0,62 23-24 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv1566c 0 Y n7-18c30/31o ExpAA=22.71
First60=21.
43 PredHel=1 Topology=i7-29o x x
Rv1597 HYPOTHETICAL PROTEIN 0,813 15-16 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Cytoplasmic Rv1597 0 0 i ExpAA=0.14
First60=0.0
1 PredHel=0 Topology=o
Rv1653 PROBABLE GLUTAMATE n-acetyltransferase argJ 0,859 28-29 cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane  Cytoplasmic Rv1653 0 0 i ExpAA=0.65
First60=0.5
9 PredHel=0 Topology=o
Rv1659 PROBABLE ARGININOSUCCINATE LYASE argH 0,752 22-23 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1659 0 0 i ExpAA=0.15
First60=0.0
0 PredHel=0 Topology=o
Rv1669 HYPOTHETICAL PROTEIN 0,903 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1669 0 0 i ExpAA=1.02
First60=0.0
3 PredHel=0 Topology=o
Rv1690 PROBABLE LIPOPROTEIN LPRJ 0,854 43-44 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane
Rv1690 1 Y n18-
29c36/37o100-121i ExpAA=45.74
First60=21.
43 PredHel=2
Topology=i21-
40o100-122i x x
Rv1691 CONSERVED HYPOTHETICAL PROTEIN 0,8'8 19-20 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1691 0 0 i ExpAA=0.05
First60=0.0
0 PredHel=0 Topology=o
Rv1699 PROBABLE CTP SYNTHASE PyrG 0,798 33-34 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1699 0 0 i ExpAA=7.20
First60=7.1
1 PredHel=0 Topology=o
Rv1744c PROBABLE MEMBRANE PROTEIN 0,867 54-55 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane Rv1744c 0 0 i ExpAA=46.94
First60=34.
81 PredHel=2
Topology=i12-
34o49-71i x x
Rv1760 CONSERVED HYPOTHETICAL PROTEIN 0,756 33-34 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv1760 0 0 i ExpAA=3.40
First60=3.0
0 PredHel=0 Topology=o
Rv1761c HYPOTHETICAL PROTEIN 0,795 14-15 RRGFF 42 46
No 
Predictio
n
No Prediction No Prediction Cytoplasm  CytoplasmicMembrane Rv1761c 1 0 o12-37i ExpAA=23.94
First60=22.
75 PredHel=1
Topology=o15-
37i x x
Rv1796
PROBABLE PROLINE RICH MEMBRANE-
ANCHORED MYCOSIN MYCP5 (SERINE 
PROTEASE)
0,904 39-40 Not cytoplasm extracellular
Not plasma 
membrane Extracell  CytoplasmicMembrane
Rv1796 1 Y n16-
27c39/40o554-578i ExpAA=40.09
First60=17.
04 PredHel=2
Topology=i12-
34o551-573i x x
Rv1799 PROBABLE LIPOPROTEIN LPPT 0,735 48-49 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv1799 0 Y n14-29c34/35o ExpAA=22.18
First60=22.
17 PredHel=1
Topology=i12-
34o x x
Rv1810 CONSERVED HYPOTHETICAL PROTEIN 0,837 30-31 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1810 0 Y n16-27c35/36o ExpAA=23.71
First60=19.
10 PredHel=1
Topology=i13-
32o x x
Rv1813c HYPOTHETICAL PROTEIN 0,857 34-35 RRTAM 7 11 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1813c 0 Y n12-27c32/33o ExpAA=33.64
First60=29.
34 PredHel=1
Topology=i13-
35o x
Rv1817 POSSIBLE FLAVOPROTEIN 0,853 54-55 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane Rv1817 0 0 i ExpAA=31.06
First60=21.
96 PredHel=0 Topology=o
Rv1857 PROBABLE MOLYBDATE-BINDING LIPOPROTEIN MODA 0,771 45-46
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv1857 0 Y n6-17c22/23o ExpAA=3.35
First60=2.9
0 PredHel=0 Topology=o x x
Rv1860
ALANINE AND PROLINE RICH SECRETED 
PROTEIN APA (FIBRONECTIN ATTACHMENT 
PROTEIN) (Immunogenic protein MPT32)
0,865 39-40 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv1860 0 Y n15-33c39/40o ExpAA=20.87
First60=20.
87 PredHel=1
Topology=i13-
35o x x
Rv1886c SECRETED ANTIGEN 85-B FBPB (85B) (ANTIGEN 85 COMPLEX B) 0,862 40-41 RRLMI 13 17
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv1886c 0 Y n20-31c40/41o ExpAA=22.90
First60=22.
08 PredHel=1
Topology=i20-
42o x x
Rv1889c CONSERVED HYPOTHETICAL PROTEIN 0,619 29-30 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1889c 0 0 i ExpAA=1.16
First60=1.1
3 PredHel=0 Topology=i x
Rv1899c POSSIBLE LIPOPROTEIN LPPD 0,87 47-48 Not cytoplasm extracellular
Not plasma 
membrane Extracell Cytoplasmic Rv1899c 0 Y n10-21c29/30o ExpAA=6.64
First60=6.3
7 PredHel=0 Topology=o x
Rv1906c CONSERVED HYPOTHETICAL PROTEIN 0,73 32-33 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv1906c 0 Y n10-20c32/33o ExpAA=20.62
First60=20.
52 PredHel=1
Topology=o10-
32i x x
Rv1907c HYPOTHETICAL PROTEIN 0,729 30-31 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1907c 0 0 i ExpAA=0.49
First60=0.4
2 PredHel=0 Topology=o
Rv1919c CONSERVED HYPOTHETICAL PROTEIN 0,843 18-19 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv1919c 0 0 i ExpAA=0.07
First60=0.0
0 PredHel=0 Topology=o
Rv1922 PROBABLE CONSERVED LIPOPROTEIN 0,631 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Extracellular Rv1922 0 Y n13-22c27/28o ExpAA=10.91
First60=10.
89 PredHel=0 Topology=o x x
Rv1933c PROBABLE ACYL-CoA DEHYDROGENASE FADE18 0,708 31-32 cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Cytoplasmic Rv1933c 0 0 i ExpAA=1.61
First60=0.0
0 PredHel=0 Topology=o
Rv1974 PROBABLE CONSERVED MEMBRANE PROTEIN 0,751 13-14 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv1974 0 Y n12-23c28/29o ExpAA=21.46
First60=21.
04 PredHel=1
Topology=i12-
34o x x
Rv1975 CONSERVED HYPOTHETICAL PROTEIN 0,764 24-25 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv1975 0 Y n8-19c27/28o ExpAA=7.36
First60=6.7
7 PredHel=0 Topology=o x x
Rv1999c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,794 46-47 RRLGL 16 20
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv1999c 12 0 i20-45o51-
72i93-120o126-143i155-
175o187-206i227-250o270-
301i322-341o347-366i378-
394o400-419i 
ExpAA=239.1
6
First60=35.
21 PredHel=10
Topology=i24-
46o51-73i94-
116o121-143i150-
172o187-206i227-
249o274-296i345-
367o382-415i
x x
Rv2002 POSSIBLE 20-BETA-HYDROXYSTEROID DEHYDROGENASE FABG3 0,637 28-29 cytoplasm extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2002 0 0 i ExpAA=0.47
First60=0.0
3 PredHel=0 Topology=o
Rv2014 POSSIBLE TRANSPOSASE 0,808 30-31 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2014 0 0 i ExpAA=0.04
First60=0.0
2 PredHel=0 Topology=o
Rv2040c PROBABLE SUGAR-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC transporter 0,857 21-22
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2040c 8 0 i20-39o65-
95i107-127o133-151i158-
180o213-233i245-263o269-
287i 
ExpAA=172.3
6
First60=21.
16 PredHel=8
Topology=i20-
39o73-95i102-
124o134-151i158-
180o202-224i231-
253o263-285i
x
Rv2041c PROBABLE SUGAR-BINDING LIPOPROTEIN 0,863 27-28 RRSLL 8 12 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2041c 0 Y n14-24c32/33o ExpAA=9.94
First60=0.4
5 PredHel=0 Topology=o x
Rv2045c PROBABLE CARBOXYLESTERASE LipT 0,733 18-19 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2045c 0 0 i ExpAA=0.06
First60=0.0
0 PredHel=0 Topology=o
Rv2046 PROBABLE LIPOPROTEIN lppI 0,843 46-47 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2046 0 Y n3-13c18/19o ExpAA=0.04
First60=0.0
4 PredHel=0 Topology=o x x
Rv2063c CONSERVED HYPOTHETICAL PROTEIN 0,852 41-41 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2063c 0 0 i ExpAA=3.41
First60=0.4
0 PredHel=0 Topology=o
Rv2068c CLASS A BETA-LACTAMASE BLAC 0,81 30-31 RRELL 8 12 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Extracellular Rv2068c 0 Y n11-22c30/31o ExpAA=1.71
First60=1.2
1 PredHel=0 Topology=o x
Rv2086 CONSERVED HYPOTHETICAL PROTEIN 0,815 20-21 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2086 0 0 i ExpAA=0.07
First60=0.0
7 PredHel=0 Topology=o
Rv2089c PROBABLE DIPEPTIDASE PepE 0,748 18-19 RRLAL 13 17 cytoplasm Not extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2089c 0 Y n15-23c28/29o ExpAA=8.48
First60=7.3
6 PredHel=0 Topology=o
Rv2112c CONSERVED HYPOTHETICAL PROTEIN 0,885 37-38 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2112c 0 Y n2-10c15/16o ExpAA=0.02
First60=0.0
0 PredHel=0 Topology=o
Rv2116 PROBABLE CONSERVED LIPOPROTEIN lppK 0,633 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2116 0 Y n7-18c23/24o ExpAA=4.75
First60=4.7
5 PredHel=0 Topology=o x x x
Rv2126c PE-PGRS FAMILY PROTEIN 0,871 64-65 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv2126c 0 0 i ExpAA=1.05
First60=0.0
6 PredHel=0 Topology=o x
Rv2127 PROBABLE l-ASPARAGINE PERMEASE ansP1 0,829 50-51 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2127 12 0 i28-48o54-
77i98-124o136-157i169-
189o209-230i251-272o300-
321i342-363o375-394i415-
433o439-459i 
ExpAA=259.3
9
First60=27.
83 PredHel=12
Topology=i26-
45o55-77i98-
120o135-157i162-
184o208-230i251-
273o293-315i341-
363o368-390i411-
433o437-459i
x
Rv2147c CONSERVED HYPOTHETICAL PROTEIN 0,78 23-24 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic Rv2147c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv2163c PROBABLE PENICILLIN-BINDING MEMBRANE PROTEIN pbpB 0,784 27-28
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv2163c 1 0 i93-111o ExpAA=20.91
First60=0.0
0 PredHel=1
Topology=i94-
116o
Rv2192c PROBABLE ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE TrpD 0,824 21-22 cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane  Cytoplasmic Rv2192c 0 0 i ExpAA=0.26
First60=0.0
0 PredHel=0 Topology=o
Rv2194 PROBABLE UBIQUINOL-CYTOCHROME C REDUCTASE (cytochrome C subunit) 0,862 54-55
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown
Rv2194 1 Y n25-
36c54/55o259-278i ExpAA=41.77
First60=21.
76 PredHel=2
Topology=i25-
47o259-278i x x
Rv2200c PROBABLE TRANSMEMBRANE CYTOCHROME C OXIDASE (SUBUNIT II) CTAC 0,798 41-42
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv2200c 3 0 i31-51o71-
95i116-136o ExpAA=65.58
First60=20.
00 PredHel=3
Topology=i31-
53o73-95i116-
138o
x x
Rv2205c CONSERVED HYPOTHETICAL PROTEIN 0,76 27-28 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv2205c 0 0 i ExpAA=1.31
First60=0.1
2 PredHel=0 Topology=o
Rv2208 PROBABLE COBALAMIN 5'-phosphate synthase CobS 0,844 44-45
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2208 5 Y n4-15c21/22o31-
52i107-126o132-152i173-
192o198-217i 
ExpAA=121.0
0
First60=28.
67 PredHel=4
Topology=i33-
55o112-143i164-
186o196-218i
x x
Rv2219 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,791 25-26
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown Rv2219 2 0 i46-67o73-93i ExpAA=44.21
First60=14.
82 PredHel=2
Topology=i45-
67o71-93i x
Rv2223c PROBABLE EXPORTED PROTEASE 0,81 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2223c 0 Y n10-21c33/34o ExpAA=17.64
First60=17.
60 PredHel=1
Topology=i13-
35o x
Rv2224c PROBABLE EXPORTED PROTEASE 0,824 22-23 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2224c 0 Y n15-26c31/32o ExpAA=22.41
First60=22.
22 PredHel=1
Topology=i13-
35o x
Rv2253 POSSIBLE SECRETED UNKNOWN PROTEIN 0,712 29-30 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv2253 0 Y n10-21c28/29o ExpAA=1.94
First60=1.9
2 PredHel=0 Topology=o x x
Rv2262c CONSERVED HYPOTHETICAL PROTEIN 0,76 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2262c 7 0 i12-28o34-
52i59-78o84-104i116-
137o157-185i192-212o 
ExpAA=132.0
3
First60=37.
28 PredHel=5
Topology=i12-
31o35-54i75-
97o163-185i192-
214o
x x
Rv2267c CONSERVED HYPOTHETICAL PROTEIN 0,819 17-18 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane Rv2267c 2 0 o16-33i45-64o ExpAA=22.16
First60=17.
79 PredHel=0 Topology=o
Rv2270 PROBABLE LIPOPROTEIN LPPN 0,717 44-45 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2270 0 Y n8-19c28/29o ExpAA=2.17
First60=2.1
6 PredHel=0 Topology=o x x
Rv2290 PROBABLE CONSERVED LIPOPROTEIN lppO 0,861 46-47 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown Rv2290 0 Y n11-26c31/32o ExpAA=5.19
First60=5.1
7 PredHel=0 Topology=o x x
Rv2306c POSSIBLE CONSERVED MEMBRANE PROTEIN 0,811 22-23 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2306c 0 Y n4-11c16/17o ExpAA=0.04
First60=0.0
0 PredHel=0 Topology=o
Rv2330c PROBABLE LIPOPROTEIN LPPP 0,627 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2330c 0 Y n7-26c31/32o ExpAA=23.19
First60=22.
55 PredHel=1 Topology=i7-29o x x
Rv2349c PROBABLE PHOSPHOLIPASE C 3 PLCC 0,852 23-24 RRAFL 3 7 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv2349c 0 Y n10-19c23/24o ExpAA=1.02
First60=0.9
4 PredHel=0 Topology=o x x
Rv2350c PROBABLE MEMBRANE-ASSOCIATED PHOSPHOLIPASE C 2 PLCB 0,892 30-32 RRQFF 3 7
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv2350c 0 Y n10-19c23/24o ExpAA=3.91
First60=3.3
9 PredHel=0 Topology=o x x
Rv2351c PROBABLE MEMBRANE-ASSOCIATED PHOSPHOLIPASE C 1 PLCA 0,874 30-31 RREFL 3 7
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv2351c 0 Y n10-19c23/24o ExpAA=0.29
First60=0.1
8 PredHel=0 Topology=o x x
Rv2353c Member of large Gly, Ala, Asn-rich PPE family including 0,86 30-31
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular Rv2353c 0 0 i ExpAA=3.36
First60=0.0
0 PredHel=0 Topology=o x
Rv2394
PROBABLE GAMMA-
GLUTAMYLTRANSPEPTIDASE PRECURSOR 
GGTB 
0,737 34-35 RRDMT 69 73 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Extracellular Rv2394 0 Y n7-18c26/27o ExpAA=10.75
First60=10.
35 PredHel=0 Topology=o x x
Rv2412 PROBABLE 30S RIBOSOMAL PROTEIN S20 RPST 0,741 41-42 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2412 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=i x
Rv2451 HYPOTHETICAL PROLINE AND SERINE RICH PROTEIN 0,802 38-39 RRGGT 83 87
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv2451 0 0 i ExpAA=0.01
First60=0.0
0 PredHel=0 Topology=o x
Rv2454c PROBABLE OXIDOREDUCTASE (BETA SUBUNIT) 0,783 32-33
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2454c 0 0 i ExpAA=0.02
First60=0.0
0 PredHel=0 Topology=o
Rv2469c HYPOTHETICAL PROTEIN 0,83 35-36 RRRVL 54 58 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Unknown Rv2469c 0 Y n15-26c31/32o ExpAA=0.12
First60=0.1
0 PredHel=0 Topology=o x
Rv2518c PROBABLE CONSERVED LIPOPROTEIN LPPS 0,848 34-35 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv2518c 1 0 i20-40o ExpAA=20.29
First60=20.
15 PredHel=1
Topology=i20-
42o x x
Rv2525c HYPOTHETICAL PROTEIN 0,702 30-31 RRDVL 5 9 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Unknown Rv2525c 0 Y n11-22c30/31o ExpAA=4.55
First60=4.3
7 PredHel=0 Topology=o x x
Rv2529 HYPOTHETICAL PROTEIN 0,751 30-31 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2529 0 0 i ExpAA=0.03
First60=0.0
0 PredHel=0 Topology=o
Rv2558 CONSERVED HYPOTHETICAL PROTEIN 0,672 32-33
No 
Predictio
n
No Prediction No Prediction Cytoplasm Cytoplasmic Rv2558 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv2566 LONG CONSERVED HYPOTHETICAL PROTEIN 0,839 33-34
No 
Predictio
n
No Prediction No Prediction Cytoplasm Cytoplasmic Rv2566 0 0 i ExpAA=0.03
First60=0.0
2 PredHel=0 Topology=o
Rv2575 POSSIBLE CONSERVED MEMBRANE GLYCINE RICH PROTEIN 0,89 42-43 RRLAI 23 27
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2575 1 0 i25-45o ExpAA=20.99
First60=20.
97 PredHel=1
Topology=i21-
43o x
Rv2577 HYPOTHETICAL PROTEIN 0,876 54-55 RRRFL 20 24 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv2577 0 0 i ExpAA=8.75
First60=8.6
6 PredHel=0 Topology=o x
Rv2585c POSSIBLE CONSERVED LIPOPROTEIN 0,783 37-38 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv2585c 0 Y n16-31c36/37o ExpAA=16.23
First60=16.
01 PredHel=0 Topology=o x
Rv2627c CONSERVED HYPOTHETICAL PROTEIN 0,784 24-25 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2627c 0 0 i ExpAA=1.64
First60=1.3
9 PredHel=0 Topology=o
Rv2636 CONSERVED HYPOTHETICAL PROTEIN 0,728 47-48 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2636 0 0 i ExpAA=0.42
First60=0.4
1 PredHel=0 Topology=o
Rv2659c PROBABLE phiRv2 PROPHAGE INTEGRASE 0,882 25-26 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2659c 0 0 i ExpAA=0.14
First60=0.0
0 PredHel=0 Topology=o
Rv2660c HYPOTHETICAL PROTEIN 0,832 22-23 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv2660c 0 0 i ExpAA=0.07
First60=0.0
6 PredHel=0 Topology=o
Rv2673 POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,894 34-35
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2673 10 0 i117-134o140-
157i164-185o197-218i225-
244o280-301i310-328o334-
353i360-377o389-407i 
ExpAA=195.7
2
First60=4.6
0 PredHel=8
Topology=o113-
135i163-185o195-
217i224-243o279-
301i310-332o352-
374i386-408o
x
Rv2703 RNA POLYMERASE SIGMA FACTOR SIGA (SIGMA-A) 0,884 49-50 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2703 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv2721c POSSIBLE CONSERVED TRANSMEMBRANE ALANINE AND GLYCINE RICH PROTEIN 0,86 35-36
Not 
cytoplasm extracellular
plasma 
membrane Cytoplasm Cellwall
Rv2721c 1 Y n15-
30c35/36o422-445i ExpAA=44.92
First60=21.
65 PredHel=2
Topology=i13-
35o420-442i x x
Rv2730 HYPOTHETICAL PROTEIN 0,845 48-49 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv2730 0 0 i ExpAA=0.89
First60=0.2
4 PredHel=0 Topology=o
Rv2731 CONSERVED HYPOTHETICAL ALANINE AND ARGININE RICH PROTEIN 0,801 19-20
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv2731 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv2734 CONSERVED HYPOTHETICAL PROTEIN 0,77 6_7 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2734 0 0 i ExpAA=0.08
First60=0.0
0 PredHel=0 Topology=o
Rv2767c POSSIBLE MEMBRANE PROTEIN 0,788 21-22
No 
Predictio
n
No Prediction No Prediction Cytoplasm Unknown Rv2767c 1 0 o66-91i ExpAA=20.17
First60=0.0
0 PredHel=1
Topology=o69-
91i x
Rv2800 POSSIBLE HYDROLASE 0,774 34-35 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2800 0 0 i ExpAA=0.48
First60=0.1
1 PredHel=0 Topology=o
Rv2833c PROBABLE Sn-GLYCEROL-3-PHOSPHATE-BINDING LIPOPROTEIN UGPB 0,872 51-52 RRQFL 6 10
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv2833c 0 Y n9-20c25/26o ExpAA=13.16
First60=12.
82 PredHel=0 Topology=o x x
Rv2856 POSSIBLE NICKEL-TRANSPORT INTEGRAL MEMBRANE PROTEIN NICT 0,862 22-23
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2856 7 0 o25-50i102-
127o147-172i218-240o246-
268i288-315o335-355i 
ExpAA=179.8
2
First60=26.
11 PredHel=8
Topology=i25-
47o57-79i102-
124o154-176i216-
238o243-265i296-
318o333-355i
x
Rv2857c PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,836 31-32 cytoplasm extracellular
Not plasma 
membrane Plasma membrane Cytoplasmic Rv2857c 0 0 i ExpAA=4.71
First60=3.5
1 PredHel=0 Topology=o
Rv2859c POSSIBLE AMIDOTRANSFERASE 0,747 22-23 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2859c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv2874 POSSIBLE INTEGRAL MEMBRANE C-TYPE CYTOCHROME BIOGENESIS PROTEIN DIPZ 0,771 30-31
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv2874 7 0 i114-131o137-
155i176-200o206-227i248-
274o280-304i325-346o 
ExpAA=132.0
4
First60=0.0
5 PredHel=5
Topology=i117-
139o178-200i250-
272o282-304i325-
347o
x x
Rv2934 PHENOLPTHIOCEROL SYNTHESIS TYPE-I POLYKETIDE SYNTHASE PPSD 0,803 20-21
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Cytoplasmic Rv2934 0 0 i ExpAA=0.15
First60=0.0
0 PredHel=0 Topology=o
Rv2951c POSSIBLE OXIDOREDUCTASE 0,734 30-31 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2951c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv2985 POSSIBLE HYDROLASE MUTT1 0,844 19-20 RRLLT 82 86 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv2985 0 0 i ExpAA=0.21
First60=0.1
2 PredHel=0 Topology=o x
Rv2999 PROBABLE CONSERVED LIPOPROTEIN LPPY 0,843 39-40 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv2999 0 Y n10-21c26/27o ExpAA=4.74
First60=4.6
5 PredHel=0 Topology=o x x
Rv3034c POSSIBLE TRANSFERASE 0,747 23-24 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3034c 0 0 i ExpAA=0.51
First60=0.3
9 PredHel=0 Topology=o x
Rv3057c PROBABLE SHORT CHAIN ALCOHOL DEHYDROGENASE/REDUCTASE 0,822 33-34
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3057c 0 0 i ExpAA=0.41
First60=0.0
3 PredHel=0 Topology=o
Rv3069 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,853 30-31 RRPLL 69 73
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv3069 3 Y n9-22c30/31o40-
60i72-89o101-125i ExpAA=84.85
First60=42.
39 PredHel=4
Topology=i9-
31o35-57i70-
92o102-124i
x x
Rv3108 HYPOTHETICAL PROTEIN 0,864 45-46 RRFGL 84 88 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3108 0 0 i ExpAA=0.20
First60=0.1
8 PredHel=0 Topology=o
Rv3162c POSSIBLE INTEGRAL MEMBRANE PROTEIN 0,811 38-39 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane
Rv3162c 5 0 o15-40i47-
66o72-91i98-117o123-139i 
ExpAA=102.7
0
First60=37.
83 PredHel=5
Topology=o15-
37i44-66o70-
87i94-116o121-
140i
x x
Rv3163c POSSIBLE CONSERVED SECRETED PROTEIN 0,71 43-44
No 
Predictio
n
No Prediction No Prediction Cytoplasm Cytoplasmic
Rv3163c 1 Y n13-
24c29/30o39-55i ExpAA=26.04
First60=23.
64 PredHel=1
Topology=i13-
35o x
Rv3192 CONSERVED HYPOTHETICAL ALANINE AND PROLINE-RICH PROTEIN 0,779 53-54 cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown Rv3192 0 0 i ExpAA=0.03
First60=0.0
0 PredHel=0 Topology=o
Rv3197 PROBABLE CONSERVED ATP-BINDING PROTEIN ABC TRANSPORTER 0,813 31-32 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3197 0 0 i ExpAA=0.71
First60=0.2
4 PredHel=0 Topology=o
Rv3224 POSSIBLE IRON-REGULATED SHORT-CHAIN DEHYDROGENASE/REDUCTASE 0,771 32-33
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3224 0 0 i ExpAA=0.06
First60=0.0
0 PredHel=0 Topology=o
Rv3239c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN 0,797 23-24 RRTFL 90 94
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane
Rv3239c 14 0 i25-47o59-
80i92-111o117-139i151-
172o178-195i216-232o238-
259i280-304o316-338i345-
362o374-399i420
ExpAA=309.6
2
First60=23.
37 PredHel=15
Topology=i25-
47o62-84i91-
113o117-139i151-
173o177-194i214-
232o237-259i279-
301o316-338i345-
362o377-399i411-
433o448-467i819-
841o
x
Rv3245c TWO COMPONENT SENSORY TRANSDUCTION HISTIDINE KINASE MTRB 0,792 31-32
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  CytoplasmicMembrane
Rv3245c 1 Y n42-
57c62/63o210-233i ExpAA=44.14
First60=19.
95 PredHel=1
Topology=i40-
62o x
Rv3266c dTDP-6-DEOXY-L-LYXO-4-HEXULOSE REDUCTASE RMLD 0,636 25-26
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic Rv3266c 0 0 i ExpAA=0.04
First60=0.0
2 PredHel=0 Topology=o
Rv3292 CONSERVED HYPOTHETICAL PROTEIN 0,885 25-26
No 
Predictio
n
No Prediction No Prediction Cytoplasm Cytoplasmic Rv3292 0 0 i ExpAA=1.94
First60=1.0
7 PredHel=0 Topology=o
Rv3330
PROBABLE PENICILLIN-BINDING PROTEIN 
DACB1 (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) 
0,695 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane
Rv3330 1 Y n6-17c35/36o375-
396i ExpAA=32.39
First60=10.
48 PredHel=1
Topology=o374-
396i x
Rv3337 CONSERVED HYPOTHETICAL PROTEIN 0,857 29-30 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv3337 0 0 i ExpAA=0.08
First60=0.0
8 PredHel=0 Topology=o
Rv3344c PE-PGRS FAMILY PROTEIN 0,909 92-93 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv3344c 0 0 i ExpAA=0.01
First60=0.0
0 PredHel=0 Topology=o x
Rv3354 CONSERVED HYPOTHETICAL PROTEIN 0,786 30-31 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane Rv3354 0 Y n13-24c32/33o ExpAA=20.27
First60=17.
45 PredHel=1
Topology=i13-
35o x x
Rv3362c PROBABLE ATP/GTP-BINDING PROTEIN 0,722 32-33 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3362c 0 0 i ExpAA=0.97
First60=0.8
6 PredHel=0 Topology=o
Rv3395c HYPOTHETICAL PROTEIN 0,827 38-39 RRLVM 87 91 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3395c 0 Y n3-11c20/21o ExpAA=1.04
First60=0.0
2 PredHel=0 Topology=o x
Rv3422c HYPOTHETICAL PROTEIN 0,896 14-15 RRPGT 88 92 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3422c 0 0 i ExpAA=0.07
First60=0.0
4 PredHel=0 Topology=o
Rv3441c PROBABLE PHOSPHO-SUGAR MUTASE / MRSA PROTEIN HOMOLOG 0,863 45-46 RRVAV 42 46 cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Cytoplasmic Rv3441c 0 0 i ExpAA=0.14
First60=0.0
4 PredHel=0 Topology=o
Rv3452 PROBABLE CUTINASE PRECURSOR CUT4 0,869 40-41 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown Rv3452 0 Y n20-35c45/46o ExpAA=19.43
First60=19.
16 PredHel=1
Topology=i20-
39o x x
Rv3468c POSSIBLE DTDP-GLUCOSE 4,6-DEHYDRATASE 0,595 31-32
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3468c 0 0 i ExpAA=0.10
First60=0.0
7 PredHel=0 Topology=o x
Rv3473c POSSIBLE PEROXIDASE BPOA (NON-HAEM PEROXIDASE) 0,826 19-20 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3473c 0 0 i ExpAA=0.98
First60=0.0
0 PredHel=0 Topology=o
Rv3493c
CONSERVED HYPOTHETICAL MCE 
ASSOCIATED ALANINE AND VALINE RICH 
PROTEIN
0,849 28-29 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3493c 1 0 o76-100i ExpAA=22.67
First60=0.0
0 PredHel=1
Topology=i75-
97o x
Rv3499c MCE-FAMILY PROTEIN MCE4A 0,806 15-16 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown Rv3499c 1 0 i12-33o ExpAA=22.17
First60=22.
15 PredHel=1
Topology=i13-
35o x x
Rv3512 PE-PGRS FAMILY PROTEIN 0,894 53-54 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Extracellular Rv3512 0 0 i ExpAA=0.02
First60=0.0
2 PredHel=0 Topology=o x
Rv3549c PROBABLE SHORT-CHAIN TYPE DEHYDROGENASE/REDUCTASE 0,624 37-38
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3549c 0 0 i ExpAA=2.66
First60=2.5
9 PredHel=0 Topology=o
Rv3551 POSSIBLE COA-TRANSFERASE (ALPHA SUBUNIT) 0,675 38-39 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3551 0 0 i ExpAA=0.23
First60=0.2
2 PredHel=0 Topology=o
Rv3579c POSSIBLE TRNA/RRNA METHYLTRANSFERASE 0,875 49-50 RRGAV 7 11 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3579c 0 0 i ExpAA=0.22
First60=0.0
0 PredHel=0 Topology=o
Rv3593 PROBABLE CONSERVED LIPOPROTEIN LPQF 0,873 42-43 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3593 0 Y n16-29c34/35o ExpAA=12.17
First60=10.
49 PredHel=0 Topology=o x
Rv3630 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN 0,813 39-40
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3630 12 0 i36-55o61-
84i111-131o143-165i172-
193o199-218i239-261o273-
292i312-333o353-377i384-
403o409-427i 
ExpAA=253.0
9
First60=22.
00 PredHel=11
Topology=o33-
55i62-84o114-
136i143-165o193-
215i236-258o268-
290i311-333o353-
375i382-401o405-
427i
x
Rv3645 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0,627 33-34
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3645 6 0 i45-65o85-
106i140-162o168-189i220-
241o253-278i 
ExpAA=134.0
6
First60=17.
69 PredHel=6
Topology=i43-
65o85-107i140-
162o167-189i216-
238o258-280i
x
Rv3646c DNA TOPOISOMERASE I TOPA 0,738 29-30 RRLVI 18 22 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3646c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv3654c CONSERVED HYPOTHETICAL PROTEIN 0,722 33-34 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv3654c 0 Y n9-20c28/29o ExpAA=10.18
First60=4.8
4 PredHel=0 Topology=i x
Rv3672c CONSERVED HYPOTHETICAL PROTEIN 0,714 27-28 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3672c 0 0 i ExpAA=1.99
First60=0.1
5 PredHel=0 Topology=o
Rv3712 POSSIBLE LIGASE 0,82 29-30 RRTVV 51 55 cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane Cytoplasmic Rv3712 0 0 i ExpAA=5.71
First60=5.5
1 PredHel=0 Topology=o
Rv3787c CONSERVED HYPOTHETICAL PROTEIN 0,754 29-30 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3787c 0 0 i ExpAA=0.33
First60=0.2
9 PredHel=0 Topology=o
Rv3795
INTEGRAL MEMBRANE 
INDOLYLACETYLINOSITOL 
ARABINOSYLTRANSFERASE EMBB 
0,865 35-36 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3795 13 0 i28-47o219-
237i275-293o348-370i382-
398o431-456i476-495o541-
558i570-587o593-614i626-
648o668-689i701
ExpAA=269.3
0
First60=21.
92 PredHel=12
Topology=o28-
50i217-239o271-
293i402-419o434-
456i472-494o541-
558i570-587o597-
619i626-648o663-
685i698-720o
x
Rv3796 HYPOTHETICAL PROTEIN 0,841 43-44 RRSAL 22 26 cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown Rv3796 0 Y n24-35c40/41o ExpAA=3.78
First60=3.6
9 PredHel=0 Topology=o x x
Rv3802c PROBABLE CONSERVED MEMBRANE PROTEIN 0,839 45-46 Not cytoplasm extracellular
Not plasma 
membrane Extracell Cytoplasmic Rv3802c 1 0 i12-36o ExpAA=22.97
First60=22.
95 PredHel=1
Topology=i12-
34o x x
Rv3803c
SECRETED MPT51/MPB51 ANTIGEN PROTEIN 
FBPD (MPT51/MPB51 ANTIGEN 85 COMPLEX 
C) 
0,653 33-34 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv3803c 0 Y n10-21c26/27o ExpAA=22.78
First60=20.
55 PredHel=1 Topology=i5-27o x x
Rv3804c SECRETED ANTIGEN 85-A FBPA 0,859 41-42 RRLVV 16 20 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular Rv3804c 0 Y n18-29c34/35o ExpAA=23.33
First60=22.
55 PredHel=1
Topology=i19-
41o x x
Rv3810
EXPORTED REPETITIVE PROTEIN 
PRECURSOR PIRG (CELL SURFACE 
PROTEIN) (EXP53)
0,786 17-18 Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown Rv3810 0 Y n9-17c22/23o ExpAA=18.09
First60=18.
08 PredHel=1 Topology=i9-31o x x
Rv3825c PROBABLE POLYKETIDE SYNTHASE PKS2 0.785 28-29 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  Cytoplasmic Rv3825c 0 0 i ExpAA=0.36
First60=0.0
0 PredHel=0 Topology=o
Rv3843c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 0.684 40-41 cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane
Rv3843c 5 0 o127-147i159-
192o212-236i248-270o282-
301i 
ExpAA=106.0
7
First60=0.0
0 PredHel=4
Topology=i128-
150o165-187i247-
269o279-301i
x
Rv3850 HYPOTHETICAL PROTEIN 0.808 17-18 RRLLT 87 91 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3850 0 0 i ExpAA=2.17
First60=0.0
0 PredHel=0 Topology=o
Rv3851 POSSIBLE MEMBRANE PROTEIN 0.781 47-48
No 
Predictio
n
No Prediction No Prediction Extracell Unknown
Rv3851 1 Y n21-39c47/48o71-
90i ExpAA=41.70
First60=20.
81 PredHel=2
Topology=i21-
40o71-90i x x
Rv3860 CONSERVED HYPOTHETICAL PROTEIN 0.763 42-43 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Rv3860 0 0 i ExpAA=0.07
First60=0.0
0 PredHel=0 Topology=o
Rv3876 CONSERVED HYPOTHETICAL PROLINE AND ALANINE RICH PROTEIN 0.843 38-39
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular Rv3876 0 0 i ExpAA=0.05
First60=0.0
0 PredHel=0 Topology=o x
Rv3886c
PROBABLE ALANINE AND PROLINE RICH 
MEMBRANE-ANCHORED MYCOSIN MYCP2 
(SERINE PROTEASE)
0.757 30-31 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular
Rv3886c 1 Y n12-
24c33/34o525-544i ExpAA=25.06
First60=3.1
3 PredHel=1
Topology=o524-
546i x x
Rv3897c CONSERVED HYPOTHETICAL PROTEIN 0.729 33-34 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv3897c 0 Y n5-13c18/19o ExpAA=13.05
First60=13.
03 PredHel=0 Topology=o x x
Rv3903c HYPOTHETICAL ALANINE AND PROLINE RICH PROTEIN 0.851 39-40
Not 
cytoplasm extracellular
Not plasma 
membrane Cytoplasm  Unknown Rv3903c 0 0 i ExpAA=12.36
First60=12.
18 PredHel=0 Topology=o x
Rv3908 CONSERVED HYPOTHETICAL PROTEIN 0.904 21-22 Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3908 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o
Rv3909 CONSERVED HYPOTHETICAL PROTEIN 0.755 39-40 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown
Rv3909 1 Y n2-12c17/18o738-
759i ExpAA=32.32
First60=15.
62 PredHel=0 Topology=o x
Rv3917c PROBABLE CHROMOSOME PARTITIONING PROTEIN PARB 0.837 26-27 cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Rv3917c 0 0 i ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=o x
Rv3922c POSSIBLE HEMOLYSIN 0.798 20-21 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown Rv3922c 0 0 i ExpAA=0.13
First60=0.1
3 PredHel=0 Topology=o
Rv3924c 50S RIBOSOMAL PROTEIN L34 RPMH 0.866 16-17 cytoplasm Not extracellular
Not plasma 
membrane Short Sequence Extracellular Rv3924c 0 0 ExpAA=0.00
First60=0.0
0 PredHel=0 Topology=
Proteínas confusión entre hélice y secuencia señal.
Anexo 1c- Proteínas predichas por 
Lipo 1.0.
Phobius 
puntaje Sitio de hidrólisis Gpos-Ploc PSORTb v.2.0.4
ID/hélices/secuencia 
señal/PREDICCIÓN ExpAA First60
Número 
de 
hélices
Topología SignalP 3.0
TatP 
1.0
SecretomeP 
1.0
Rv0237 PROBABLE CONSERVED LIPOPROTEIN LPQI 21,68 19-20/Pos+2=S Not cytoplasm Not extracellular Not plasma membrane Cytoplasm Cytoplasmic Rv0237 0 Y n7-18c23/24o ExpAA=3.26 First60=3.24 PredHel=0 Topology=o x x
Rv0265c PROBABLE PERIPLASMIC IRON-TRANSPORT 9,67 25-26/Pos+2=S Not cytoplasm Not plasma membrane Cytoplasm Unknown Rv0265c 0 0 i ExpAA=0.06 First60=0.02 PredHel=0 Topology=o x x
Rv0344c PROBABLE LIPOPROTEIN LPQJ 23,46 22-23/Pos+2=N cytoplasm Not Not plasma membrane Extracell Unknown Rv0344c 0 Y n11-21c29/30o ExpAA=2.33 First60=2.20 PredHel=0 Topology=o x x x
Rv0381c HYPOTHETICAL PROTEIN 17,67 20-21/Pos+2=S Not cytoplasm Not Not plasma membrane Extracell Unknown Rv0381c 0 Y n4-15c23/24o ExpAA=3.13 First60=2.77 PredHel=0 Topology=o x
Rv0399c POSSIBLE CONSERVED LIPOPROTEIN LPQK 15,77 19-20/Pos+2=A Not cytoplasm extracellular Not plasma membrane Cytoplasm Extracellular Rv0399c 0 Y n7-18c23/24o ExpAA=0.54 First60=0.32 PredHel=0 Topology=o x
Rv0418 PROBABLE LIPOPROTEIN AMINOPEPTIDASE LPQL 9,54 24-25/Pos+2=I Not cytoplasm extracellular Not plasma membrane Cytoplasm Extracellular Rv0418 0 Y n10-21c25/26o ExpAA=18.09
First60=17.9
6 PredHel=1 Topology=i7-29o x x
Rv0526 POSSIBLE THIOREDOXIN PROTEIN (THIOL- 17,09 30-31/Pos+2=S Not cytoplasm Not plasma membrane Cytoplasm Unknown Rv0526 0 Y n17-28c33/34o ExpAA=10.7 First60=10.6 PredHel=0 Topology=o x x
Rv0583c PROBABLE CONSERVED LIPOPROTEIN LPQN 26,06 19-20/Pos+2=S Not cytoplasm Not plasma membrane Extracell Unknown Rv0583c 0 Y n4-13c18/19o ExpAA=5.86 First60=5.80 PredHel=0 Topology=o x x
Rv0604 PROBABLE CONSERVED LIPOPROTEIN LPQO 25,62 22-23/Pos+2=A Not cytoplasm Not plasma membrane Plasma membrane Unknown Rv0604 0 Y n10-20c24/25o ExpAA=2.40 First60=0.82 PredHel=0 Topology=o x x
Rv0671 POSSIBLE CONSERVED LIPOPROTEIN LPQP 21,28 17-18/Pos+2=S Not cytoplasm extracellular Not plasma membrane Cytoplasm Extracellular Rv0671 0 Y n5-16c25/26o ExpAA=34.72
First60=23.3
1 PredHel=1 Topology=i5-27o x
Rv0679c CONSERVED HYPOTHETICAL THREONINE RICH 16,59 32-33/Pos+2=S Not cytoplasm extracellular plasma membrane Extracell Extracellular Rv0679c 0 Y n16-28c33/34o ExpAA=6.07 First60=6.05 PredHel=0 Topology=o x x x
Rv0835 POSSIBLE LIPOPROTEIN LPQQ 11,3 22-23/Pos+2=S Not cytoplasm Not plasma membrane Cytoplasm Cytoplasmic Rv0835 0 Y n10-21c26/27o ExpAA=3.90 First60=3.56 PredHel=0 Topology=o x
Rv0838 PROBABLE CONSERVED LIPOPROTEIN LPQR 8,87 20-21/Pos+2=A cytoplasm Not Not plasma membrane Cytoplasm Cytoplasmic Rv0838 0 Y n12-23c28/29o ExpAA=1.35 First60=1.34 PredHel=0 Topology=o x
Rv0846c PROBABLE OXIDASE 5,65 34-35/Pos+2=A Not cytoplasm Not 
ll l
Not plasma membrane Extracell Unknown Rv0846c 0 Y n21-32c37/38o ExpAA=14.3
1
First60=14.2
0
PredHel=0 Topology=o x x
Rv0928 PERIPLASMIC PHOSPHATE-BINDING 22,47 22-23/Pos+2=G Not cytoplasm Not plasma membrane Extracell Unknown Rv0928 0 Y n6-16c21/22o ExpAA=1.54 First60=1.41 PredHel=0 Topology=o x x
Rv0932c PERIPLASMIC PHOSPHATE-BINDING 20,52 22-23/Pos+2=G Not cytoplasm Not plasma membrane Extracell Unknown Rv0932c 0 Y n8-20c24/25o ExpAA=7.77 First60=7.76 PredHel=0 Topology=o x x x
Rv0934 PERIPLASMIC PHOSPHATE-BINDING LIPOPROTEIN PSTS1 (PBP-1) (PSTS1) 20,79 23-24/Pos+2=G Not cytoplasm
Not 
extracellular plasma membrane Extracell Unknown Rv0934 0 Y n5-15c20/21o ExpAA=4.99 First60=4.93 PredHel=0 Topology=o x x
Rv0962c POSSIBLE LIPOPROTEIN LPRP 14,57 21-22/Pos+2=I Not cytoplasm Not 
t ll l
plasma membrane Extracell Unknown Rv0962c 0 Y n7-18c22/23o ExpAA=5.32 First60=5.32 PredHel=0 Topology=o x x
Rv1006 HYPOTHETICAL PROTEIN 13,64 26-27/Pos+2=S Not cytoplasm Not plasma membrane Extracell Unknown Rv1006 0 Y n10-21c26/27o ExpAA=3.88 First60=3.88 PredHel=0 Topology=o x x x
Rv1022 PROBABLE CONSERVED LIPOPROTEIN LPQU 9,41 23-24/Pos+2=T cytoplasm Not extracellular Not plasma membrane Cytoplasm Unknown Rv1022 0 Y n9-20c25/26o 
ExpAA=19.2
7
First60=18.4
1 PredHel=1 Topology=i7-29o x
Rv1064c POSSIBLE LIPOPROTEIN LPQV 18,99 25-26/Pos+2=S Not cytoplasm Not extracellular plasma membrane Extracell Unknown Rv1064c 0 Y n9-20c25/26o 
ExpAA=17.3
1
First60=17.1
7 PredHel=0 Topology=o x
Rv1166 PROBABLE CONSERVED LIPOPROTEIN LPQW 10,09 27-28/Pos+2=T Not cytoplasm Not plasma membrane Extracell Unknown Rv1166 0 Y n10-21c26/27o ExpAA=13.0 First60=13.0 PredHel=0 Topology=o x
Rv1228 PROBABLE LIPOPROTEIN LPQX 9,87 19-20/Pos+2=S Not cytoplasm extracellular Not plasma membrane Extracell Unknown Rv1228 0 Y n7-15c20/21o ExpAA=0.47 First60=0.37 PredHel=0 Topology=o x
Rv1244 PROBABLE LIPOPROTEIN LPQZ 17,36 22-23/Pos+2=S Not cytoplasm Not Not plasma membrane Plasma membrane Unknown Rv1244 0 Y n6-17c25/26o ExpAA=20.0 First60=19.3 PredHel=0 Topology=o x
Rv1252c PROBABLE LIPOPROTEIN LPRE 16,07 28-29/Pos+2=G Not cytoplasm Not plasma membrane Extracell Unknown Rv1252c 0 0 i ExpAA=1.95 First60=1.94 PredHel=0 Topology=o x
Rv1270c POSSIBLE LIPOPROTEIN LPRA 11,49 24-25/Pos+2=S Not cytoplasm Not extracellular plasma membrane Extracell CytoplasmicMembrane Rv1270c 0 Y n6-16c21/22o 
ExpAA=16.2
2
First60=16.2
1 PredHel=1 Topology=i7-24o x x
Rv1274 POSSIBLE LIPOPROTEIN LPRB 21,25 24-25/Pos+2=S Not cytoplasm Not plasma membrane Cytoplasm Unknown Rv1274 0 Y n8-19c23/24o ExpAA=6.40 First60=4.40 PredHel=0 Topology=o x
Rv1275 POSSIBLE LIPOPROTEIN LPRC 19,07 20-21/Pos+2=T No Prediction No Prediction No Prediction Plasma membrane Unknown Rv1275 0 Y n4-15c19/20o ExpAA=14.7 First60=14.7 PredHel=0 Topology=o x
Rv1283c PROBABLE OLIGOPEPTIDE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER OPPB 8,59 24-25/Pos+2=L Not cytoplasm
Not 
extracellular plasma membrane Plasma membrane  CytoplasmicMembrane
Rv1283c 6 0 i12-31o101-
122i134-156o189-207i246-
272o292-318i 
ExpAA=132.
07
First60=22.4
4 PredHel=6
Topology=i9-
31o100-122i135-
157o189-208i246-
268o292-314i
x x
Rv1339 CONSERVED HYPOTHETICAL PROTEIN 0,23 24-25/Pos+2=S cytoplasm Not 
extracellular
Not plasma membrane Cytoplasm Unknown Rv1339 0 0 i ExpAA=0.62 First60=0.62 PredHel=0 Topology=o x
Rv1411c PROBABLE CONSERVED LIPOPROTEIN LPRG 19,73 26-27/Pos+2=S Not cytoplasm Not 
t ll l
plasma membrane Extracell CytoplasmicMembrane Rv1411c 0 Y n11-21c26/27o ExpAA=10.7
9
First60=10.7
8
PredHel=0 Topology=i x x
Rv1418 PROBABLE LIPOPROTEIN LPRH 6,92 17-18/Pos+2=T Not cytoplasm Not extracellular plasma membrane Cytoplasm CytoplasmicMembrane Rv1418 0 Y n11-22c26/27o 
ExpAA=24.3
5
First60=21.2
0 PredHel=1 Topology=i12-34o x
Rv1541c POSSIBLE LIPOPROTEIN 7,64 15-16/Pos+2=A Not cytoplasm Not plasma membrane Cytoplasm Unknown Rv1541c 0 Y n3-13c17/18o ExpAA=0.35 First60=0.35 PredHel=0 Topology=o x
Rv1677 PROBABLE CONSERVED LIPOPROTEIN DSBF 19,82 19-20/Pos+2=G Not cytoplasm extracellular plasma membrane Extracell Extracellular Rv1677 0 Y n6-17c21/22o ExpAA=0.72 First60=0.72 PredHel=0 Topology=o x
Rv1857 PROBABLE MOLYBDATE-BINDING LIPOPROTEIN 21,4 21-22/Pos+2=G Not cytoplasm Not plasma membrane Plasma membrane Unknown Rv1857 0 Y n6-17c22/23o ExpAA=3.35 First60=2.90 PredHel=0 Topology=o x x
Rv1881c POSSIBLE CONSERVED LIPOPROTEIN LPPE 11,17 21-22/Pos+2=G Not cytoplasm Not extracellular plasma membrane Cytoplasm Unknown Rv1881c 0 Y n5-16c25/26o 
ExpAA=15.6
4
First60=15.6
3 PredHel=1 Topology=i5-27o x x
Rv1911c PROBABLE LIPOPROTEIN LPPC 19,49 23-24/Pos+2=G Not cytoplasm Not plasma membrane Extracell Unknown Rv1911c 0 Y n10-21c26/27o ExpAA=3.57 First60=3.52 PredHel=0 Topology=o x x
Rv1921c PROBABLE CONSERVED LIPOPROTEIN LPPF 13,15 20-21/Pos+2=S Not cytoplasm extracellular Not plasma membrane Cytoplasm Unknown Rv1921c 0 Y n4-15c23/24o ExpAA=0.99 First60=0.98 PredHel=0 Topology=o x
Rv1922 PROBABLE CONSERVED LIPOPROTEIN 13,17 24-25/Pos+2=T Not cytoplasm Not plasma membrane Cytoplasm  Extracellular Rv1922 0 Y n13-22c27/28o ExpAA=10.9 First60=10.8 PredHel=0 Topology=o x x
Rv1970 POSSIBLE MCE-FAMILY LIPOPROTEIN LPRM 13,44 16-17/Pos+2=G Not cytoplasm Not plasma membrane Cytoplasm Unknown Rv1970 0 Y n3-13c17/18o ExpAA=1.11 First60=1.11 PredHel=0 Topology=o x
Rv2046 PROBABLE LIPOPROTEIN lppI 16,4 15-16/Pos+2=S Not cytoplasm Not plasma membrane Extracell Unknown Rv2046 0 Y n3-13c18/19o ExpAA=0.04 First60=0.04 PredHel=0 Topology=o x x
Rv2068c CLASS A BETA-LACTAMASE BLAC 13,27 23-24/Pos+2=A Not cytoplasm Not plasma membrane Cytoplasm   Extracellular Rv2068c 0 Y n11-22c30/31o ExpAA=1.71 First60=1.21 PredHel=0 Topology=o x
Rv2116 PROBABLE CONSERVED LIPOPROTEIN lppK 20,4 22-23/Pos+2=S Not cytoplasm Not plasma membrane Extracell Unknown Rv2116 0 Y n7-18c23/24o ExpAA=4.75 First60=4.75 PredHel=0 Topology=o x x x
Rv2138 PROBABLE CONSERVED LIPOPROTEIN LppL 21,77 25-26/Pos+2=S Not cytoplasm extracellular Not plasma membrane Plasma membrane Unknown Rv2138 0 Y n13-23c28/29o ExpAA=20.41
First60=20.4
0 PredHel=1 Topology=i13-35o x
Rv2270 PROBABLE LIPOPROTEIN LPPN 20,29 20-21/Pos+2=S Not cytoplasm Not plasma membrane Extracell Unknown Rv2270 0 Y n8-19c28/29o ExpAA=2.17 First60=2.16 PredHel=0 Topology=o x x
Rv2341 PROBABLE CONSERVED LIPOPROTEIN LPPQ 0,86 31-32/Pos+2=G Not cytoplasm Not Not plasma membrane Extracell Unknown Rv2341 0 Y n13-27c35/36o ExpAA=14.8 First60=14.8 PredHel=0 Topology=o x
Rv2394 PROBABLE GAMMA-GLUTAMYLTRANSPEPTIDASE 18,03 20-21/Pos+2=G Not cytoplasm extracellular Not plasma membrane Cytoplasm   Extracellular Rv2394 0 Y n7-18c26/27o ExpAA=10.7 First60=10.3 PredHel=0 Topology=o x x
Rv2403c PROBABLE CONSERVED LIPOPROTEIN LPPR 10,98 19-20/Pos+2=T cytoplasm Not extracellular Not plasma membrane Plasma membrane Unknown Rv2403c 0 Y n7-18c26/27o 
ExpAA=19.9
6
First60=19.9
5 PredHel=1 Topology=i7-26o x
Rv2784c PROBABLE LIPOPROTEIN LPPU 14,3655 18-19 Pos+2=S No Prediction No Prediction No Prediction Extracell Unknown Rv2784c 0 Y n5-16c21/22o ExpAA=5.60 First60=5.59 PredHel=0 Topology=o x x
Rv2796c PROBABLE CONSERVED LIPOPROTEIN LPPV 10,7711 18-19 Pos+2=G Not cytoplasm Not plasma membrane Cytoplasm Cytoplasmic Rv2796c 0 Y n5-16c28/29o ExpAA=4.06 First60=3.74 PredHel=0 Topology=o x
Rv2833c PROBABLE Sn-GLYCEROL-3-PHOSPHATE-BINDING 15,6644 22-23 Pos+2=A Not cytoplasm Not plasma membrane Extracell   Unknown Rv2833c 0 Y n9-20c25/26o ExpAA=13.1 First60=12.8 PredHel=0 Topology=o x x
Rv2843 PROBABLE CONSERVED TRANSMEMBRANE ALANINE 0,90546 36-37 Pos+2=G Not cytoplasm extracellular Not plasma membrane Extracell CytoplasmicMembrane Rv2843 0 Y n20-31c36/37o ExpAA=61.7 First60=21.3 PredHel=2 Topology=i20- x x
Rv2864c POSSIBLE PENICILLIN-BINDING LIPOPROTEIN 10,5234 24-25 Pos+2=T Not cytoplasm Not plasma membrane Cytoplasm CytoplasmicMembrane Rv2864c 0 Y n7-18c23/24o ExpAA=10.0 First60=9.90 PredHel=0 Topology=o x
Rv2873 CELL SURFACE LIPOPROTEIN MPT83 25,0781 24-25 Pos+2=S Not cytoplasm Not plasma membrane Extracell Extracellular Rv2873 0 Y n9-22c27/28o ExpAA=8.74 First60=4.35 PredHel=0 Topology=o x
Rv2905 PROBABLE CONSERVED ALANINE RICH 11,5263 22-23 Pos+2=E Not cytoplasm Not plasma membrane Cytoplasm Cytoplasmic Rv2905 0 Y n6-17c25/26o ExpAA=2.91 First60=2.90 PredHel=0 Topology=o x
Rv2945c PROBABLE CONSERVED LIPOPROTEIN LPPX 16,6456 26-27 Pos+2=S Not cytoplasm Not extracellular plasma membrane Cytoplasm  CytoplasmicMembrane Rv2945c 0 Y n7-22c27/28o 
ExpAA=18.0
1
First60=18.0
0 PredHel=1 Topology=i7-24o x x
TMHMM 2.0 Compartidas
Proteína Descripción Tuberculist PA-SUB v.2.5
LipoP 1.0 Localización Subcelular
Rv2999 PROBABLE CONSERVED LIPOPROTEIN LPPY 14,16358 23-24 Pos+2=S Not cytoplasm Not Not plasma membrane Cytoplasm Unknown Rv2999 0 Y n10-21c26/27o ExpAA=4.74 First60=4.65 PredHel=0 Topology=o x x
Rv3033 HYPOTHETICAL PROTEIN 10,7926 24-25 Pos+2=S Not cytoplasm extracellular Not plasma membrane Cytoplasm Unknown Rv3033 0 Y n8-19c26/27o ExpAA=8.27 First60=8.26 PredHel=0 Topology=o x
Rv3044 PROBABLE FEIII-DICITRATE-BINDING 19,1172 19-20 Pos+2=G Not cytoplasm Not plasma membrane Plasma membrane Unknown Rv3044 0 Y n5-16c21/22o ExpAA=1.01 First60=1.00 PredHel=0 Topology=o x
Rv3244 PROBABLE CONSERVED LIPOPROTEIN LPQB 14,5226 15-16 Pos+2=A No Prediction No Prediction No Prediction Cytoplasm Unknown Rv3244c 0 Y n3-14c23/24o ExpAA=2.84 First60=2.83 PredHel=0 Topology=o
Rv3298c POSSIBLE ESTERASE LIPOPROTEIN LPQC 14,7086 18-19 Pos+2=G Not cytoplasm extracellular Not plasma membrane Cytoplasm Unknown Rv3298c 0 Y n7-17c21/22o ExpAA=7.59 First60=7.45 PredHel=0 Topology=o x
Rv3390 PROBABLE CONSERVED LIPOPROTEIN LPQD 17,7337 25-26 Pos+2=G Not cytoplasm Not extracellular Not plasma membrane Extracell   CytoplasmicMembrane Rv3390 0 Y n10-23c27/28o 
ExpAA=19.2
4
First60=18.8
7 PredHel=1 Topology=i13-32o x x
Rv3495c POSSIBLE MCE-FAMILY LIPOPROTEIN LPRN 20,8269 0-21 Pos+2=Q Not cytoplasm Not Not plasma membrane Cytoplasm Unknown Rv3495c 0 Y n8-18c23/24o ExpAA=6.03 First60=6.01 PredHel=0 Topology=o x
Rv3576 POSSIBLE CONSERVED LIPOPROTEIN LPPH 11,9851 20-21 Pos+2=T cytoplasm Not Not plasma membrane Cytoplasm Unknown Rv3576 0 Y n5-19c31/32o ExpAA=11.7 First60=11.4 PredHel=0 Topology=o x
Rv3584 POSSIBLE CONSERVED LIPOPROTEIN LPQE 11,5449 29-30 Pos+2=G Not cytoplasm Not extracellular plasma membrane Extracell Unknown Rv3584 0 Y n16-27c32/33o 
ExpAA=18.5
5
First60=18.5
3 PredHel=1 Topology=i13-35o x x
Rv3623 PROBABLE CONSERVED LIPOPROTEIN LPQG 25,1723 22-23 Pos+2=D Not cytoplasm Not Not plasma membrane Plasma membrane Unknown Rv3623 0 Y n9-20c25/26o ExpAA=0.24 First60=0.24 PredHel=0 Topology=o x
Rv3655c CONSERVED HYPOTHETICAL PROTEIN 2,74937 16-17 Pos+2=L Not cytoplasm Not extracellular plasma membrane Plasma membrane Cytoplasmic Rv3655c 0 Y n3-18c23/24o 
ExpAA=21.9
6
First60=21.9
4 PredHel=1 Topology=o4-26i x x
Rv3666c PROBABLE PERIPLASMIC DIPEPTIDE-BINDING LIPOPROTEIN DPPA 8,9592 24-25 Pos+2=G Not cytoplasm
Not 
extracellular plasma membrane Cytoplasm Cellwall Rv3666c 0 Y n8-19c24/25o 
ExpAA=21.1
8
First60=21.1
6 PredHel=1 Topology=i7-29o x
Rv3763 19 KDA LIPOPROTEIN ANTIGEN PRECURSOR 28,5031 21-22 Pos+2=S Not cytoplasm Not plasma membrane Extracell Unknown Rv3763 0 Y n5-16c21/22o ExpAA=11.6 First60=7.64 PredHel=0 Topology=o x x
Proteínas confusión entre hélice y secuencia señal.
Anexo 1d- Proteínas predichas por SecretomeP 
2.0.
PhobiusLocalización subcelular CompartidasTMHMM 2.0
Gpos-PLoc PSORTb v.2.0.4  ID/hélices/secuencia ñ l/PREDICCIÓN ExpAA First60
Número 
de Topología SignalP 3 0
TatP 
1 0
LipoP 
1 0
 
Proteína Descripción Tuberculist PA-SUB v.2.5
SecretomeP 
2.0
 
se a hélices . . .
Rv0007 POSSIBLE CONSERVED MEMBRANE PROTEIN cytoplasm Not ll l
plasma 
b Extracell Unknown 0,90197 Rv0007 2 0 i204-227o260-286i ExpAA=49.96 First60=0.00 PredHel=2
Topology=i204-
226 264 286i   extrace u ar mem rane     o -
Rv0008c POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Cytoplasmic 0,600063 Rv0008c 1 0 i103-124o ExpAA=22.58 First60=0.09 PredHel=1 Topology=i102-124o
Rv0009 PROBABLE IRON-REGULATED PEPTIDYL-PROLYL CIS-TRANS ISOMERASE A PPIA (PPIase A) (ROTAMASE A) cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,796613 Rv0009 0 0 i ExpAA=0.09 First60=0.01 PredHel=0 Topology=o
Not Not plasma Topology=i12-31o36-Rv0010c PROBABLE CONSERVED MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Cytoplasm Cytoplasmic 0,877775 Rv0010c 2 0 i12-32o38-55i ExpAA=40.15 First60=39.29 PredHel=2 55i
Rv0011c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,95711 Rv0011c 2 0 i31-53o73-90i ExpAA=44.90 First60=22.79 PredHel=2
Topology=i29-51o66-
88i *cy op asm ex race u ar mem rane
Rv0014c TRANSMEMBRANE SERINE/THREONINE-PROTEIN KINASE B PKNB (PROTEIN KINASE B) (STPK B)
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane 0,683724 Rv0014c 1 0 i332-353o ExpAA=21.53 First60=0.02 PredHel=1 Topology=i332-354o
Rv0017c 12 0 i21-40o52-70i79-
Topology=i20-42o52-
74i79-101o116-
Rv0017c PROBABLE CELL DIVISION PROTEIN RODA Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,971827
97o117-135i144-166o186-204i225-
242o248-264i269-288o353-
374i386-407o419-440i 
ExpAA=253.58 First60=31.63 PredHel=12 135i144-166o181-203i246-263o267-
289i310-332o347-
369i382 404 419 441i
 
- o -
Rv0018c PHOSPHOSERINE/THREONINE PHOSPHATASE PSTP Not Not Not plasma Cytoplasm Cytoplasmic 0 55122 Rv0018c 1 0 i301-323o ExpAA=23 73 First60=0 02 PredHel=1 Topology=o301-323i  cytoplasm extracellular membrane ,     . .
Rv0019c CONSERVED PROTEIN WITH FHA DOMAIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,675922 Rv0019c 1 0 o6-25i ExpAA=20.05 First60=19.87 PredHel=1 Topology=o6-28i
Rv0020c CONSERVED HYPOTHETICAL PROTEIN WITH FHA DOMAIN, TB39.8
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,952608 Rv0020c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Not Not plasma
Rv0037c 11 0 o68-92i99-122o128-
150i162-183o195-217i229-
Topology=o67-89i101-
123o128-150i162-
184o194-216i229-Rv0037c CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,959817 250o262-280i287-308o328-
361i382-404o410-431i 
ExpAA=233.46 First60=1.26 PredHel=11 246o261-283i290-
312o332-354i388-
405o410-432i
Rv0039c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,969886
Rv0039c 2 Y n3-18c22/23o38-
58i65-85o ExpAA=63.15 First60=41.57 PredHel=3
Topology=i2-24o39-
61i66-88o * 
Rv0040c SECRETED PROLINE RICH PROTEIN MTC28 (PROLINE RICH 28 KDA ANTIGEN)
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,746844 Rv0040c 0 Y n16-27c32/33o ExpAA=20.23 First60=20.22 PredHel=1 Topology=i7-26o * *
Rv0048c POSSIBLE MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,673262 Rv0048c 1 0 i89-111o ExpAA=23.15 First60=0.00 PredHel=1 Topology=i89-111o
PROBABLE BIFUNCTIONAL PENICILLIN-BINDING PROTEIN
Rv0050
    
1A/1B PONA1 (MUREIN POLYMERASE) (PBP1): PENICILLIN-
INSENSITIVE TRANSGLYCOSYLASE (PEPTIDOGLYCAN TGASE) 
+ PENICILLIN-SENSITIVE TRANSPEPTIDASE (DD-
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,569366 Rv0050 0 Y n2-10c15/16o ExpAA=0.14 First60=0.14 PredHel=0 Topology=o
TRANSPEPTIDASE)
Topology=i62-79o190-
Rv0051 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,919461
Rv0051 9 0 i58-77o190-211i223-
240o260-285i297-319o364-
386i393-413o433-453i465-488o 
ExpAA=201.44 First60=3.88 PredHel=8 212i225-247o267-289i296-318o364-
386i433-450o465-487i
Rv0054 PROBABLE SINGLE-STRAND BINDING PROTEIN SSB (HELIX-DESTABILIZING PROTEIN) cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,585832 Rv0054 0 0 i ExpAA=0.01 First60=0.01 PredHel=0 Topology=o
Rv0064 CONSERVED HYPOTHETICAL PROTEIN, ANTITOXIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,698285
Rv0064 7 0 i16-34o54-83i114-
133o171-193i213-230o261- ExpAA=153.32 First60=23.19 PredHel=7
Topology=i19-41o63-
85i114-136o174-
196i208-230o261-280i287-307o 280i285-307o
PROBABLE GLUTAMINE-TRANSPORT TRANSMEMBRANE PROTEIN Not Not plasma Rv0072 3 Y n16-27c39/40o231- Topology=i16-38o231-Rv0072     ABC TRANSPORTER
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,67037
   
254i274-297o303-329i ExpAA=92.58 First60=22.13 PredHel=4 253i274-296o306-328i *
R 0076 PROBABLE MEMBRANE PROTEIN Not Not plasma C t l U k 0 800492 R 0076 1 0 i99 120 E AA 22 92 Fi t60 0 00 P dH l 1 T l i98 120v c   cytoplasm extracellular membrane y op asm n nown , v c   - o xp = . rs = . re e = opo ogy= - o
Topology=i7-29o53-
Rv0083 PROBABLE OXIDOREDUC Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,95769
Rv0083 15 0 i7-31o51-71i83-
101o107-124i136-159o179-
199i211-228o240-259i271- ExpAA=325.82 First60=31.27 PredHel=15
75i80-102o107-
124i136-158o178-
200i207-226o241-
263i270 292 312cy op asm ex race u ar mem rane 292o312-332i353-378o398-
424i445-
- o -
334i354-376o391-
413i444-466o497-
519i620-639o
Rv0084 POSSIBLE FORMATE HYDROGENLYASE HYCD (FHL) Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,962207
Rv0084 8 0 o6-24i62-85o97-
119i131-150o170-189i232- ExpAA=172.51 First60=19.24 PredHel=8
Topology=o5-24i62-
84o94-116i133-
155 170 189i234cy op asm ex race u ar mem rane 252o258-282i294-314o o - -256o261-283i295-314o
Rv0085 POSSIBLE HYDROGENASE HYCP Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,973408
Rv0085 7 0 o6-26i33-53o59-
79i100-121o127-145i157-177o183-
201i 
ExpAA=147.36 First60=42.34 PredHel=7
Topology=o4-26i33-
50o60-82i95-117o127-
146i153-175o179-201i
Topology=o5-24i31-
Rv0086 POSSIBLE HYDROGENASE HYCQ Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,95098
Rv0086 12 0 o6-24i31-49o69-
92i104-122o128-146i158-182o243-
264i276-296o316-338i374-
397 409 429i441 469
ExpAA=272.44 First60=42.82 PredHel=12
53o68-90i103-122o127-
147i160-182o242-
264i277-299o314-
336i374 396 411
*
o - - o - o -
433i453-475o
Rv0090 POSSIBLE MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,672004
Rv0090 4 0 i81-105o152-175i182-
200o206-223i ExpAA=60.59 First60=0.00 PredHel=2
Topology=i152-
174o202-224i
Rv0092 PROBABLE CATION TRANSPORTER P-TYPE ATPASE A CTPA Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,8014
Rv0092 8 0 i98-124o130-149i161-
184o204-223i361-380o386-
407i693-711o717-735i 
ExpAA=164.28 First60=0.00 PredHel=8
Topology=i98-120o130-
149i162-184o204-
223i358-380o390-
407i695 714o718 735i- -
R 0093 PROBABLE CONSERVED MEMBRANE PROTEIN Not Not plasma Pl b C t l i M b 0 838446 Rv0093c 4 0 i130-150o170- E AA 73 25 Fi t60 0 01 P dH l 3 Topology=i130- *v c    cytoplasm extracellular membrane asma mem rane y op asm c em rane , 187i194-211o223-240i xp = . rs = . re e = 149o189-211i223-240o
Rv0094c CONSERVED HYPOTHETICAL PROTEIN Not Not Not plasma Extracell Unknown 0 788522 Rv0094c 0 0 i ExpAA=0 01 First60=0 00 PredHel=0 Topology=o  cytoplasm extracellular membrane ,     . .
Rv0095c CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,783612 Rv0095c 1 0 o12-30i ExpAA=17.68 First60=17.68 PredHel=1 Topology=o10-32i
Rv0096 PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,628555 Rv0096 2 0 i214-232o244-268i ExpAA=50.85 First60=0.49 PredHel=2
Topology=o214-
236i243-265o
Rv0102 16 0 i27-48o68-88i109-
Topology=i25-47o67-
89i113-135o155-
173i180 199o214
Rv0102 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,963176
130o156-173i180-198o210-
231i243-266o278-299i311-
331o370-389i401-419o439-
ExpAA=346.80 First60=22.01 PredHel=16
- -
236i243-265o280-
299i311-333o370-
389i401-423o438-
*
460i481 460i483-505o520-
539i552-574o597-619i
0 03 Not Not plasma i 0 699 9
Rv0103c 8 0 i105-126o132-
0i 0 88 208 226i36 60 0 i 60 0 02
Topology=i106-
125o135-157i170-Rv 1 c PROBABLE CATION-TRANSPORTER P-TYPE ATPASE B CTPB  cytoplasm
 
extracellular
 
membrane Plasma membrane Cytoplasm cMembrane , 44 15 17 -1 o - 1-383o389-410i704-720o726-744i 
ExpAA=1 . 4 F rst = . PredHel=7 187o207-226i360-
382o397-419i706-728o
Rv0109 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,743975 Rv0109 0 Y n3-15c33/34o ExpAA=1.22 First60=0.77 PredHel=0 Topology=o *
Topology i38 60o80
Rv0110 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,970762
Rv0110 7 0 i38-60o80-103i115-
134o140-158i165-185o191-
207i214-233o 
ExpAA=146.05 First60=22.06 PredHel=7
= - -
102i115-134o139-
158i165-187o191-
207i214-236o
Rv0111 11 0 i35-54o60-80i101- Topology=o58-80i101-120 173 190i203
Rv0111 POSSIBLE TRANSMEMBRANE ACYLTRANSFERASE Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,889371
120o174-192i204-229o241-
257i278-298o304-323i335-
354o374-392i404-425o 
ExpAA=219.18 First60=12.16 PredHel=10
o - -
225o235-257i278-
297o307-324i336-
358o373-392i405-427o
Rv0124 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,504389 Rv0124 0 0 i ExpAA=1.10 First60=0.95 PredHel=0 Topology=o *
Rv0125 PROBABLE SERINE PROTEASE PEPA (SERINE PROTEINASE) (MTB32A)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,566701 Rv0125 0 Y n14-25c32/33o ExpAA=21.57 First60=21.39 PredHel=1 Topology=i13-35o * *
Rv0128 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,96872
Rv0128 6 0 i12-35o55-78i90-
112o118-136i171-194o200-219i ExpAA=130.27 First60=28.32 PredHel=6
Topology=i13-35o55-
77i82-104o114-
136i171-193o197-219i
Rv0129c
SECRETED ANTIGEN 85-C FBPC (85C) (ANTIGEN 85 
COMPLEX C) (AG58C) (MYCOLYL TRANSFERASE 85C) Not extracellular Not plasma Extracell Extracellular 0 922928 Rv0129c 1 0 i21-40o ExpAA=22 78 First60=22 30 PredHel=1 Topology=i21-43o * *      
(FIBRONECTIN-BINDING PROTEIN C) cytoplasm membrane
,     . .
Topology i47 69o100
Rv0143c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,96056
Rv0143c 10 0 i47-69o104-
122i199-221o241-264i276-
296o316-340i352-374o380- ExpAA=221.18 First60=13.95 PredHel=10
= - -
122i199-221o241-
263i275-297o317-
339i351-373o377-399i411-437o443-461i 399i412-434o444-466i
Rv0156
PROBABLE NAD(P) TRANSHYDROGENASE (SUBUNIT ALPHA) 
PNTAB [SECOND PART; INTEGRAL MEMBRANE PROTEIN] 
(PYRIDINE NUCLEOTIDE TRANSHYDROGENASE SUBUNIT Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,969723 Rv0156 3 0 o6-24i36-56o62-85i ExpAA=62.75 First60=40.07 PredHel=3
Topology=i5-24o34-
56i61 83ALPHA) (NICOTINAMIDE NUCLEOTIDE TRANSHYDROGENASE 
SUBUNIT ALPHA)
cy op asm ex race u ar mem rane - o
Rv0157
PROBABLE NAD(P) TRANSHYDROGENASE (SUBUNIT BETA) 
PNTB [INTEGRAL MEMBRANE PROTEIN] (PYRIDINE 
NUCLEOTIDE TRANSHYDROGENASE SUBUNIT BETA) 
(NICOTINAMIDE NUCLEOTIDE TRANSHYDROGENASE SUBUNIT
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,942061
Rv0157 9 0 o6-23i35-53o59-
76i88-105o125-149i170-191o197-
219i226 246 252 270i
ExpAA=208.48 First60=45.66 PredHel=9
Topology=o5-27i34-
53o58-77i90-112o127-
149i170-192o197-    
BETA)
- o -  219i226-245o249-268i
Rv0167 CONSERVED HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN YRBE1A
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,955866
Rv0167 6 0 o20-37i58-81o101-
124i154-180o200-220i240-261o ExpAA=135.10 First60=23.53 PredHel=6
Topology=o15-37i56-
78o93-115i155-
177o197-219i240-262o
Rv0168 CONSERVED HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN YRBE1B
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,916441
Rv0168 5 0 i60-86o92-116i170-
190o220-241i262-281o ExpAA=121.06 First60=1.62 PredHel=5
Topology=i61-83o93-
115i170-192o220-
242i262 281o-
Rv0169 MCE-FAMILY PROTEIN MCE1A Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane 0,509801 Rv0169 1 0 o20-37i ExpAA=34.54 First60=20.98 PredHel=1 Topology=i12-34o
Rv0171 MCE-FAMILY PROTEIN MCE1C Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Cytoplasmic 0,745958 Rv0171 0 Y n12-23c27/28o ExpAA=21.41 First60=21.41 PredHel=1 Topology=i12-34o *
Not Not plasmaRv0172 MCE-FAMILY PROTEIN MCE1D cytoplasm  extracellular
  
membrane Extracell Unknown 0,739605 Rv0172 1 0 i20-41o ExpAA=21.69 First60=21.54 PredHel=1 Topology=i20-42o *
Rv0174 MCE-FAMILY PROTEIN MCE1F Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,853814 Rv0174 1 0 i12-29o ExpAA=20.57 First60=20.56 PredHel=1 Topology=i12-29o *
Rv0176 MCE-FAMILY PROTEIN MCE1F Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,794617
Rv0176 4 0 o27-49i56-79o114-
132i163-188o ExpAA=75.26 First60=25.81 PredHel=3
Topology=i29-51o56-
78i166-188o
Rv0177 PROBABLE CONSERVED MCE ASSOCIATED PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Unknown 0,780078 Rv0177 1 0 o26-48i ExpAA=18.55 First60=18.54 PredHel=1 Topology=o26-48i
0 8 Not Not plasma 0 90 9 0 8 0 i 9 99 2 22 i 60 0 00 i 9 0Rv 17 PROBABLE CONSERVED MCE ASSOCIATED MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Extracell  Unknown ,7 15 Rv 17  1  7 - o ExpAA= 4. F rst = . PredHel=1 Topology= 7 -1 1o
N t N t l Rv0180c 7 0 o25-46i177-198o218- Topology=i25-47o218-Rv0180c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN o  cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,866537 240i269-290o302-324i331-352o392-414i 
ExpAA=147.82 First60=22.85 PredHel=6 240i269-291o301-
323i330-352o392-414i
Rv0188 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,969764
Rv0188 4 0 i28-46o58-77i89-
109o115-134i ExpAA=83.01 First60=23.60 PredHel=4
Topology=i32-54o64-
81i88-110o114-133i
Rv0191 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 973049
Rv0191 12 0 i23-47o53-77i89-
107o113-138i150-170o176- ExpAA=259 03 First60=29 41 PredHel=12
Topology=o20-42i55-
77o87-106i113-
135o150-172i174-    cytoplasm extracellular membrane  , 196i221-245o257-275i287-
306o312-332i353-374o380-398i 
. . 196o224-246i258-
275o285-307i314-
336o351-373i378-400o
Rv0192 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,827708 Rv0192 0 0 i ExpAA=0.02 First60=0.00 PredHel=0 Topology=o
Rv0199 PROBABLE CONSERVED MEMBRANE PROTEIN cytoplasm Not extracellular
plasma 
membrane Cytoplasm Unknown 0,804874 Rv0199 1 0 o42-64i ExpAA=23.76 First60=18.57 PredHel=1 Topology=o42-64i
Not Not plasma Topology=i7-29o33-Rv0200 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,694429 Rv0200 3 0 i7-28o34-56i77-96o ExpAA=70.88 First60=45.57 PredHel=3 55i75-97o *
Topology=i13 32o183
Rv0202c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL11
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,867842
Rv0202c 11 Y n13-24c29/30o184-
202i207-226o232-254i275-
299o311-333i370-392o526- ExpAA=259.96 First60=20.28 PredHel=12
- -
205i207-229o233-
255i276-298o308-
330i370-392o530- *545i557-578o598-618i639-
662o668- 552i557-579o594-616i643-662o666-688i
Rv0204c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 958247
Rv0204c 8 0 i38-59o74-92i113-
137o149 176i183 203o255 ExpAA=173 24 First60=22 52 PredHel=8
Topology=i37-59o74-
94i115-137o152-   cytoplasm extracellular membrane  , - - -276i288-313o333-354i 
. . 174i181-203o252-
274i295-317o332-354i
Rv0205 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,929962
Rv0205 8 0 i20-38o44-62i74-
100o164-182i203-224o230- ExpAA=177.25 First60=37.11 PredHel=8
Topology=i20-38o43-
65i78-100o159-
181i220 242o247255i262-289o309-334i - -269i276-298o313-335i
POSSIBLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN Not Not plasma
Rv0206c 13 0 o12-34i186-
204o210-228i240-260o280-
Topology=o15-34i186-
208o235-257i278-
300o315-337i397-Rv0206c      MMPL3
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,881854 302i314-336o348-368i397-419o559-582i589-607o627-
650i671-690o696-
ExpAA=252.63 First60=22.23 PredHel=11 419o561-583i588-
610o625-647i668-
690o700-719i
Not Not Not plasma Rv0218 5 0 i46-73o109-129i150- Topology=i46-68o113-Rv0218 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
  
membrane Cytoplasm CytoplasmicMembrane 0,820512
   
170o176-199i249-272o ExpAA=111.69 First60=13.60 PredHel=5 135i148-170o180-199i248-270o
Rv0219 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Cellwall 0,966058
Rv0219 4 0 i12-34o46-70i100-
120o140-163i ExpAA=89.85 First60=33.30 PredHel=4
Topology=i13-35o50-
72i100-122o142-164i
N t N t l
Rv0226c 11 Y n10-21c33/34o57-
83i90 112 124 142i149 166 172
Topology=i7-26o90-
112i125-147o162-
Rv0226c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN o  cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,918656
- o - - o -
188i195-213o265-284i296-
318o338-357i364-386o541-559i 
ExpAA=244.54 First60=21.10 PredHel=10 184i196-218o265-
287i294-316o338-
357i364-386o537-559i
Rv0227c PROBABLE CONSERVED MEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,930639
Rv0227c 1 Y n4-23c29/30o319-
341i ExpAA=43.63 First60=21.73 PredHel=2
Topology=i5-27o319-
341i *
Not Not plasma Rv0228 9 0 o75-92i113-131o151-
Topology=o70-92i113-
132o161-183i188-
Rv0228 PROBABLE INTEGRAL MEMBRANE ACYLTRANSFERASE  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,962206 177i189-209o221-242i254-274o286-306i327-351o357-377i 
ExpAA=196.55 First60=2.26 PredHel=9 210o220-242i255-
274o284-306i327-
349o355-377i
Rv0235c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 925147
Rv0235c 9 0 o20-39i71-90o96-
113i120 139o145 168i231 ExpAA=160 68 First60=19 16 PredHel=6
Topology=i21-40o71-
93i100 122o225   cytoplasm extracellular membrane  , - - -248o254-278i290-310o390-410i 
. . - -
247i254-276o291-310i
T l 64 86i91
Rv0236c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Extracellular 0,616309
Rv0236c 13 Y n11-22c30/31o64-
84i91-108o120-139i146-163o175-
203i215-235o278-302i314- ExpAA=272.58 First60=9.36 PredHel=9
opo ogy=o - -
113o180-202i209-
231o281-303i401-
423o1302-1324i1337-
*
332o401-419i1256-1277o1297 1354o1369-1391i
Rv0246 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,971647
Rv0246 12 0 i21-47o53-74i86-
108o114-139i151-173o185-
203i237 257 269 287i294 ExpAA=262.04 First60=30.37 PredHel=12
Topology=i21-43o53-
75i87-109o113-
135i151-173o183-
205i237 259 269cy op asm ex race u ar mem rane - o - -
317o323-351i363-385o391-409i 
- o -
288i295-317o322-
344i364-386o391-413i
Rv0249c PROBABLE SUCCINATE DEHYDROGENASE [MEMBRANE ANCHOR SUBUNIT] (SUCCINIC DEHYDROGENASE)
No 
Prediction No Prediction
No 
Prediction Plasma membrane CytoplasmicMembrane 0,97146
Rv0249c 5 0 i30-51o96-117i157-
177o183-202i243-266o ExpAA=109.79 First60=22.22 PredHel=5
Topology=i30-52o88-
110i156-178o182-
204i244 266- o
Topology=i30-52o67-
Rv0261c PROBABLE INTEGRAL MEMBRANE NITRITE EXTRUSION PROTEIN NARK3 (NITRITE FACILITATOR)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,970508
Rv0261c 12 0 i30-55o67-84i96-
116o122-146i158-183o189-
211i232-254o274-294i306-
328 340 362i393 413 425 446i
ExpAA=261.58 First60=22.56 PredHel=12
84i96-115o120-
142i163-185o189-
211i232-254o274-
293i306 325 340o - - o -  - o -
362i392-414o424-446i
PROBABLE INTEGRAL MEMBRANE NITRITE EXTRUSION N t N t l
Rv0267 12 0 i47-67o87-109i121-
141 147 169i181 202 214
Topology=i46-68o83-
105i118-140o145-
167i180 202 217Rv0267      PROTEIN NARU (NITRITE FACILITATOR)
o  
cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,971093
o - - o -
237i258-280o292-311i323-
342o348-369i400-421o433-452i 
ExpAA=262.77 First60=13.61 PredHel=12 - o -239i260-282o292-
311i318-340o350-
369i398-420o435-452i
Rv0268c HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,584529 Rv0268c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i *
Rv0279c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,778658 Rv0279c 0 0 i ExpAA=2.33 First60=0.13 PredHel=0 Topology=o *
Rv0283 POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm  Unknown 0,560738 Rv0283 1 0 i74-95o ExpAA=21.84 First60=0.04 PredHel=1 Topology=i72-94o
Rv0286 PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,706764 Rv0286 2 0 o245-265i277-302o ExpAA=111.80 First60=0.37 PredHel=3
Topology=o242-
264i277-299o309-331i
Not Not plasma
Rv0290 11 0 i129-148o154-
177i184-203o209-229i236-
Topology=i129-
151o155-177i184-
202o206-228i235-Rv0290 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,955475 256o262-283i328-345o351-
369i381-400o406-431i443-470o 
ExpAA=230.02 First60=0.00 PredHel=11 254o258-280i328-
347o352-374i381-
400o404-426i447-469o
Rv0292 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN cytoplasm Not extracellular
plasma 
membrane Plasma membrane Unknown 0,80262 Rv0292 1 Y n13-21c26/27o36-61i ExpAA=42.24 First60=40.57 PredHel=2
Topology=i13-30o35-
57i
Rv0297 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,813133 Rv0297 0 0 i ExpAA=0.35 First60=0.00 PredHel=0 Topology=o
Rv0304c PPE FAMILY PROTE Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,81295 Rv0304c 0 0 i ExpAA=9.60 First60=3.97 PredHel=0 Topology=o
Rv0305c PPE FAMILY PROTEIN Not Not plasma Extracell Extracellular 0 751373 Rv0305c 0 0 i ExpAA=10 50 First60=4 79 PredHel=0 Topology=o  cytoplasm extracellular membrane ,     . .
Not Not plasma Rv0308 5 Y n6-16c21/22o62- Topology=i7-26o61-Rv0308 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,966134 83i90-112o132-152i159-181o187-205i 
ExpAA=125.05 First60=20.76 PredHel=6 83i90-112o127-
149i156-178o188-205i
*
Rv0309 POSSIBLE CONSERVED EXPORTED PROTEIN cytoplasm Not extracellular
plasma 
membrane Extracell Unknown 0,904929 Rv0309 0 Y n4-22c27/28o ExpAA=24.31 First60=24.27 PredHel=1 Topology=i7-29o *
0312 CONSERVED HYPOTHETICAL PROLINE AND THREONINE RICH Not Not plasma 0 18 08 0312 1 0 6 i 0 6 i 60 0 0 2 Topology=o298-Rv       PROTEIN
 
cytoplasm extracellular
  
membrane Extracell Unknown ,7 4 Rv    o444-4 7  ExpAA=4 .5 F rst = . 5 PredHel= 317i445-467o
Rv0314c POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,935784 Rv0314c 1 0 o74-96i ExpAA=23.46 First60=0.00 PredHel=1 Topology=i74-96o
Rv0315 POSSIBLE BETA-1,3-GLUCANASE PRECURSOR Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,644235 Rv0315 0 Y n15-26c31/32o ExpAA=11.80 First60=11.79 PredHel=0 Topology=o * *
Rv0318c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,969614
Rv03183 8 0 i21-43o55-75i87-
104o124-145i152-172o184- ExpAA=170.00 First60=26.40 PredHel=8
Topology=i22-44o59-
78i85-104o124-
145i152 174o184206i213-230o245-263i - -206i213-230o245-262i
Rv0338c PROBABLE IRON-SULFUR-BINDING REDUCTASE Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,75492
Rv0338c 6 0 o6-24i72-93o113-
132i153-172o184-201i213-231o ExpAA=122.55 First60=20.94 PredHel=6
Topology=o5-24i71-
93o113-135i148-
170o180-202i214-231o
Rv0340 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell  Unknown 0,633063 Rv0340 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv0344c PROBABLE LIPOPROTEIN LPQJ cytoplasm Not extracellular
Not plasma 
membrane Extracell  Unknown 0,741898 Rv0344c 0 Y n11-21c29/30o ExpAA=2.33 First60=2.20 PredHel=0 Topology=o * * *
R 0346 POSSIBLE L-ASPARAGINE PERMEASE ANSP2 (L-ASPARAGINE Not Not plasma Pl b C t l i M b 0 971323
Rv0346c 12 0 i29-50o56-78i98-
116o136-158i170-190o210- E AA 264 56 Fi t60 26 99 P dH l 12
Topology=i29-51o56-
78i99-121o136-
158i163-185o205- *v c TRANSPORT PROTEIN) cytoplasm extracellular membrane asma mem rane y op asm c em rane , 231i252-274o294-315i343-
364o376-395i416-434o440-460i 
xp = . rs = . re e = 227i252-274o294-
316i342-364o369-
391i412-434o438-460i
Rv0351 PROBABLE GRPE PROTEIN (HSP-70 COFACTOR) cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,682069 Rv0351 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv0354c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,659246 Rv0354c 0 0 i ExpAA=0.60 First60=0.11 PredHel=0 Topology=o
N t N t lRv0355c PPE FAMILY PROTEIN o  cytoplasm
o  
extracellular
p asma 
membrane Extracell  CytoplasmicMembrane 0,907699 Rv0355c 0 0 i ExpAA=20.34 First60=4.48 PredHel=0 Topology=o
Topology=o15-34i41-
Rv0359 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,957032
Rv0359 6 0 o15-33i40-62o96-
117i129-153o159-180i209-235o ExpAA=132.72 First60=39.59 PredHel=6 63o95-117i129-148o158-180i209-231o
Rv0361 PROBABLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown 0,924104 Rv0361 1 0 o132-156i ExpAA=22.92 First60=0.00 PredHel=1 Topology=i132-154o
Rv0362 POSSIBLE Mg2+ TRANSPORT TRANSMEMBRANE PROTEIN MGTE Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,836641
Rv0362 5 0 i292-312o318-
345i366-387o393-415i427-449o ExpAA=108.10 First60=0.00 PredHel=5
Topology=i291-
313o323-345i366-
388o393-415i428-450o
Rv0364 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,96653
Rv0364 4 0 i23-47o67-91i153-
176o188-209i ExpAA=103.35 First60=28.51 PredHel=5
Topology=o15-37i42-
64o69-91i154-176o186- 208i
Rv0378 CONSERVED HYPOTHETICAL GLYCINE RICH PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,911408 Rv0378 0 0 i ExpAA=0.03 First60=0.03 PredHel=0 Topology=o *
Rv0383c POSSIBLE CONSERVED SECRETED PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,746038 Rv0383c 1 0 o6-24i ExpAA=19.82 First60=19.74 PredHel=1 Topology=o5-24i
Rv0397 CONSERVED 13E12 REPEAT FAMILY PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown 0,68829 Rv0397 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv0398c POSSIBLE SECRETED PROTEIN No No Prediction No Extracell Unknown 0 661034 Rv0398c 0 Y n7-20c28/29o ExpAA=19 79 First60=19 76 PredHel=1 Topology=i7-29o *  Prediction  Prediction ,     . .
Rv0401 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,975827
Rv0401 3 Y n6-17c21/22o31-
55i62-82o88-109i ExpAA=83.85 First60=41.08 PredHel=4
Topology=i7-24o34-
56i63-82o87-109i *
Rv0402c 12 0 i20-39o193-
212i219 240 252 274i286
Topology=i17-39o192-
211i218-240o250-
Rv0402c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL1
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  CytoplasmicMembrane 0,855486
- o - -
309o329-353i374-396o761-
780i787-811o823-844i865-
886o898 926i
ExpAA=266.14 First60=22.06 PredHel=12 272i293-315o330-352i373-395o760-
782i789-811o821-
* *
-  843i864-886o906-927i
R 0403 PROBABLE CONSERVED MEMBRANE PROTEIN MMPS1 Not Not plasma Pl b C t l i M b 0 868611 R 0403 0 Y 13 25 33/34 E AA 41 08 Fi t60 21 14 P dH l 2 Topology=i7-29o84- *v c     cytoplasm extracellular membrane asma mem rane y op asm c em rane , v c   n - c o xp = . rs = . re e = 106i
Rv0412c POSSIBLE CONSERVED MEMBRANE PROTEIN No No Prediction No Plasma membrane CytoplasmicMembrane 0 639898 Rv0412c 4 0 i34-53o205-227i239- ExpAA=93 27 First60=20 62 PredHel=4 Topology=i36-58o205-   Prediction  Prediction  , 259o409-432i . . 227i239-261o410-432i
Rv0418 PROBABLE LIPOPROTEIN AMINOPEPTIDASE LPQL Not t l extracellular
Not plasma 
b Cytoplasm Extracellular 0,54186 Rv0418 0 Y n10-21c25/26o ExpAA=18.09 First60=17.96 PredHel=1 Topology=i7-29o * *cy op asm mem rane
Rv0420c POSSIBLE TRANSMEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,919989 Rv0420c 2 0 i29-48o101-121i ExpAA=44.78 First60=22.58 PredHel=2
Topology=i29-51o100-
122i
Rv0426c POSSIBLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,911294 Rv0426c 1 0 o60-90i ExpAA=46.70 First60=23.12 PredHel=2
Topology=i21-43o63-
85i * *
Not Not Not plasmaRv0431 PUTATIVE TUBERCULIN RELATED PEPTIDE  cytoplasm
 
extracellular
  
membrane Extracell Unknown 0,640584 Rv0431 1 0 o20-39i ExpAA=21.67 First60=21.59 PredHel=1 Topology=o20-42i *
Rv0432 PROBABLE PERIPLASMIC SUPEROXIDE DISMUTASE [CU-ZN] SODC
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,894955 Rv0432 0 Y n11-23c32/33o ExpAA=15.62 First60=14.76 PredHel=0 Topology=o * *
PROBABLE CDP-DIACYLGLYCEROL--SERINE O- Rv0436c 7 0 i12-36o42-64i76- Topology=i13-35o99-
Rv0436c
  
PHOSPHATIDYLTRANSFERASE PSSA (PS SYNTHASE) 
(PHOSPHATIDYLSERINE SYNTHASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,909231
   
95o101-119i131-155o167-187i199-
230o 
ExpAA=122.90 First60=23.73 PredHel=5 118i131-153o163-
185i205-227o
*
N t N t lRv0442c PPE FAMILY PROTEIN o  cytoplasm
o  
extracellular
p asma 
membrane Extracell Extracellular 0,721522 Rv0442c 0 0 i ExpAA=19.09 First60=6.77 PredHel=0 Topology=o
Not Not plasma Rv0446c 5 Y n2-13c19/20o29- Topology=o4-21i28-Rv0446c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Cytoplasm CytoplasmicMembrane 0,947614 50i57-75o104-124i131-151o201-218i 
ExpAA=102.04 First60=37.76 PredHel=5 50o103-125i130-
152o201-223i
Rv0450c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN Not Not plasma Cytoplasm CytoplasmicMembrane 0 822828
Rv0450c 11 0 o20-46i203-
230o250-276i305-325o331- ExpAA=257 35 First60=22 80 PredHel=11
Topology=o24-46i208-
230o245-267i305-
327o337-359i380-
MMPL4 cytoplasm extracellular membrane , 356i377-403o769-789i796-
818o824-845i875-893o905-933i 
. . 402o767-789i796-
818o828-850i871-
893o913-934i
Rv0455c CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,794941 Rv0455c 0 Y n10-21c30/31o ExpAA=16.65 First60=16.62 PredHel=1 Topology=i7-29o * *
Rv0460 CONSERVED HYDROPHOBIC PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane CytoplasmicMembrane 0,976052
Rv0460 2 Y n6-17c21/22o31-
48i55-76o ExpAA=61.01 First60=45.72 PredHel=3
Topology=i2-21o26-
48i55-77o *
Rv0461 PROBABLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,956049
Rv0461 3 0 i76-99o105-128i135-
159o ExpAA=68.07 First60=0.01 PredHel=3
Topology=o77-99i106-
128o138-160i
l l i12 31 46Rv0463 PROBABLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,970737 Rv0463 3 0 i12-31o43-63i75-96o ExpAA=63.55 First60=37.47 PredHel=3
Topo ogy= - o -
64i71-93o
Rv0473 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Cytoplasm CytoplasmicMembrane 0 712894 Rv0473 3 0 i56-76o88-110i432- ExpAA=63 92 First60=5 10 PredHel=3 Topology=i56-74o84-   cytoplasm extracellular membrane , 452o . . 106i430-452o
Rv0476 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,914585 Rv0476 1 Y n2-10c15/16o39-72i ExpAA=43.52 First60=42.73 PredHel=2
Topology=i2-21o36-
58i
Rv0479c PROBABLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,806626 Rv0479c 1 0 i111-135o ExpAA=22.25 First60=0.00 PredHel=1 Topology=i113-135o
N t N t lRv0483 PROBABLE CONSERVED LIPOPROTEIN LPRQ o  cytoplasm
o  
extracellular
p asma 
membrane Extracell Unknown 0,674734 Rv0483 0 0 i ExpAA=0.90 First60=0.89 PredHel=0 Topology=o *
Not Not plasma Rv0488 5 0 i24-53o59-81i93- Topology=o24-46i59-Rv0488 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,962541
   
113o133-153i165-187o ExpAA=109.35 First60=25.57 PredHel=5 81o91-113i133-155o165-187i
l 0497 3 0 i227 251 257 l i228Rv0497 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Cytoplasm CytoplasmicMembrane 0,903988
Rv    - o -
277i289-307o ExpAA=64.88 First60=0.05 PredHel=3
Topo ogy= -
250o260-279i286-308o
0 0 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN Not Not plasma i 0 8 8 2
Rv0507 12 0 i21-41o194-213i220-
239o251-272i293-317o329- 2 33 i 60 2
Topology=o22-41i211-
233o248-270i290-
312o332-354i375-Rv 5 7      MMPL2
 
cytoplasm
 
extracellular
 
membrane Plasma membrane Cytoplasm cMembrane , 1 51 354i375-397o765-783i790-
812o818-841i862-885o891-910i 
ExpAA= 57. F rst = 1.45 PredHel=11 397o761-783i790-
812o822-844i864-
886o891-913i
*
Rv0513 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,911443 Rv0513 2 0 o20-36i43-62o ExpAA=40.94 First60=38.82 PredHel=2
Topology=i13-35o40-
62i
Rv0514 POSSIBLE TRANSMEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,954933 Rv0514 1 Y n11-22c30/31o54-73i ExpAA=40.22 First60=28.70 PredHel=2
Topology=i7-26o48-
70i * *
Rv0517 POSSIBLE MEMBRANE ACYLTRANSFERASE Not Not plasma Plasma membrane CytoplasmicMembrane 0 962305
Rv0517 10 0 i38-57o77-97i118-
137o181-202i214-234o240- ExpAA=209 29 First60=17 80 PredHel=10
Topology=i39-58o78-
97i117-139o179-
201i213-235o239-  cytoplasm extracellular membrane  , 258i270-290o302-325i337-
356o368-390i 
. .
258i270-289o304-
326i333-355o370-390i
Rv0522 11  Y n2-13c17/18o27-
Topology=i2-24o28-
45i66-88o103-125i132-
Rv0522 PROBABLE GABA PERMEASE GABP (4-AMINO BUTYRATE TRANSPORT CARRIER) (GAMA-AMINOBUTYRATE PERMEASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,969115
45i66-85o105-127i139-157o177-
198i219-240o265-290i310-
330o336-355i376-394o406-426i
ExpAA=261.28 First60=39.27 PredHel=12 154o169-191i219-241o261-283i309-
331o335-357i370-
392o407-426i
Rv0527 POSSIBLE CYTOCHROME C-TYPE BIOGENESIS PROTEIN CCDA Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,959961
Rv0527 5 Y n7-25c29/30o69-
92i104-126o146-170i182-207o219-
240i 
ExpAA=151.90 First60=36.66 PredHel=7
Topology=i7-29o33-
50i71-93o108-127i147-
169o184-206i219-241o
*
Rv0528 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane 0,746296
Rv0528 3 Y n10-21c29/30o64-
83i158-177o444-463i ExpAA=86.03 First60=22.15 PredHel=4
Topology=i5-27o61-
83i157-179o441-463i *
N t N t N t l Rv0529 8 0 o16-34i80-101o113-
Topology=o15-34i80-
102 107 129i136Rv0529 POSSIBLE CYTOCHROME C-TYPE BIOGENESIS PROTEIN CCSA o  cytoplasm
o  
extracellular
o  p asma 
membrane Plasma membrane CytoplasmicMembrane 0,967903 130i137-158o170-198i228-251o263-281i293-321o 
ExpAA=172.71 First60=21.37 PredHel=8 o - -158o173-195i227-
249o269-286i293-315o
*
Rv0531 POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,932662 Rv0531 2 0 i12-34o46-67i ExpAA=44.71 First60=36.37 PredHel=2
Topology=i21-43o48-
70i
Rv0532 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,732446 Rv0532 0 Y n4-15c33/34o ExpAA=2.38 First60=2.14 PredHel=0 Topology=o *
Topology=o35-57i88-
Rv0534c 1,4-DIHYDROXY-2-NAPHTHOATE OCTAPRENYLTRANSFERASE MENA (DHNA-OCTAPRENYLTRANSFERASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,962053
Rv0534c 6 0 o37-58i97-130o136-
156i168-187o216-249i270-291o ExpAA=149.53 First60=27.59 PredHel=7
110o114-131i136-
158o168-190i221-
243o267-289i
Rv0537c 11 0 o17 34i46 66o72
Topology=i13-35o45-
67i74 96o101 123i146
Rv0537c PROBABLE INTEGRAL MEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,97156
   - - -
90i146-165o185-205i217-237o263-
279i300-328o334-352i364-
389o409-431i
ExpAA=259.89 First60=38.45 PredHel=12
- - -
168o188-210i217-
239o262-279i299-
321o331-350i363- 
385o409-431i
Not Not plasmaRv0538 POSSIBLE CONSERVED MEMBRANE PROTEIN  cytoplasm extracellular
  
membrane Extracell Cellwall  0,941176 Rv0538 1 0 i279-303o ExpAA=24.81 First60=0.00 PredHel=1 Topology=i278-300o
Topology=i7 29o59
Rv0541c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,948833
Rv0541c 11 0 i7-24o59-81i88-
107o181-204i216-249o269-
291i303-322o342-369i381- ExpAA=228.26 First60=23.02 PredHel=10
- -
81i88-110o181-
203i224-246o266-
288i300-322o347-
*
400o406-422i429-447o 369i382-399o429-446i
Not Not plasma Rv0544c 1 Y n13-24c29/30o53- Topology=i13-32o52-Rv0544c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,925059
   
74i ExpAA=44.41 First60=31.12 PredHel=2 74i *
Topology=i5-24o44-
Rv0545c PROBABLE LOW-AFFINITY INORGANIC PHOSPHATE TRANSPORTER INTEGRAL MEMBRANE PROTEIN PITA
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,945362
Rv0545c 7 Y n3-13c17/18o41-
65i77-99o105-123i135-158o219-
238i308-329o335-354i 
ExpAA=193.23 First60=36.50 PredHel=8 66i79-101o106-128i135-157o216-
238i308-327o332-354i
*
Rv0556 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,828964 Rv0556 2 0 i33-54o128-156i ExpAA=45.79 First60=22.46 PredHel=2
Topology=i33-55o131-
153i
Rv0563 PROBABLE PROTEASE TRANSMEMBRANE PROTEIN HEAT SHOCK PROTEIN HTPX
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,897034
Rv0563 4 0 i12-29o35-51i145-
169o181-201i ExpAA=80.65 First60=36.99 PredHel=4
Topology=i13-30o34-
51i145-167o182-201i *
Rv0578c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Extracellular 0,924823 Rv0578c 0 0 i ExpAA=0.22 First60=0.03 PredHel=0 Topology=o
Rv0583c PROBABLE CONSERVED LIPOPROTEIN LPQN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,894 Rv0583c 0 Y n4-13c18/19o ExpAA=5.86 First60=5.80 PredHel=0 Topology=o * *
R 0584 POSSIBLE CONSERVED EXPORTED PROTEIN t l Not Not plasma E t ll E t ll l 0 74689 R 0584 0 Y 10 21 26/27 E AA 22 41 Fi t60 22 15 P dH l 1 T l i9 31 *v    cy op asm extracellular membrane x race x race u ar , v    n - c o xp = . rs = . re e = opo ogy= - o
Topology=i28-50o70-
Rv0585c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,906761
Rv0585c 14 0 i25-44o72-92i99-
122o145-161i168-187o193-
214i493-513o525-550i606- ExpAA=323.52 First60=21.61 PredHel=14
92i99-121o168-
187i192-214o496-
518i525-547o562-cy op asm ex race u ar mem rane 625o637-656i688-710o716-
735i742
584i605-627o637-
656i688-710o714-
736i741-763o767-789i
Rv0587 CONSERVED HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0,927539 Rv0587 5 0 i51-81o101-124i150- ExpAA=116.23 First60=5.60 PredHel=5
Topology=i59-81o96-
118i158-180o200-YRBE2A cytoplasm extracellular membrane  180o200-220i240-261o 219i240-262o
0 88 0 i66 92 98 122i1 6 Topology=i67-89o99-Rv0588 CONSERVED HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN YRBE2B
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,954362
Rv 5  5  - o - 7 -
206o226-247i268-287o ExpAA=124.60 First60=0.14 PredHel=6 121i126-148o168-190i228-250o265-287i
Rv0591 MCE-FAMILY PROTEIN MCE2C Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,616031 Rv0591 0 Y n16-24c29/30o ExpAA=21.53 First60=21.50 PredHel=1 Topology=i12-34o *
Not Not plasma /Rv0592 MCE-FAMILY PROTEIN MCE2C cytoplasm  extracellular
  
membrane Extracell Unknown 0,793108 Rv0592 0 Y n19-29c34 35o ExpAA=21.17 First60=21.08 PredHel=1 Topology=i19-41o *
Rv0594 MCE-FAMILY PROTEIN MCE2F Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,683656 Rv0594 1 0 i10-29o ExpAA=20.91 First60=20.91 PredHel=1 Topology=i12-29o
Rv0601c PROBABLE TWO COMPONENT SENSOR KINASE [FIRST PART] Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,630733 Rv0601c 1 Y n3-14c19/20o43-62i ExpAA=22.54 First60=18.10 PredHel=1 Topology=o45-67i
Rv0603 POSSIBLE EXPORTED PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,723704 Rv0603 0 Y n4-16c28/29o ExpAA=22.68 First60=22.68 PredHel=1 Topology=i7-29o *
R 0615 PROBABLE INTEGRAL MEMBRANE PROTEIN Not Not plasma Pl b C t l i M b 0 974713 R 0615 1 Y 4 16 20/21 44 70i E AA 57 84 Fi t60 47 20 P dH l 3 Topology=o4-22i29-v    cytoplasm extracellular membrane asma mem rane y op asm c em rane , v    n - c o -  xp = . rs = . re e = 48o52-71i
Rv0622 POSSIBLE MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown 0,615477 Rv0622 1 0 i134-158o ExpAA=22.84 First60=0.00 PredHel=1 Topology=i134-156o
Rv0625c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,951693
Rv0625c 5 0 o20-44i56-77o83-
107i153-176o196-216i ExpAA=111.11 First60=28.63 PredHel=5
Topology=o15-34i54-
76o86-108i152-
174o194 216i
*
-
Rv0633c POSSIBLE EXPORTED PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Cytoplasmic 0,76473 Rv0633c 1 0 o20-41i ExpAA=21.35 First60=21.34 PredHel=1 Topology=o20-42i
Rv0638 PROBABLE PREPROTEIN TRANSLOCASE SECE1 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  Unknown 0,742783 Rv0638 1 0 i127-148o ExpAA=22.07 First60=0.00 PredHel=1 Topology=i126-148o
Rv0658c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,97028
Rv0658c 7 0 i15-38o44-67i88-
112o132-154i166-183o189-
206i218 237o
ExpAA=150.43 First60=36.40 PredHel=7
Topology=i16-38o48-
70i90-112o132-
154i166-184o189--  211i218-237o
Rv0664 HYPOTHETICAL PROTEIN, ANTITOXIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic 0,697382 Rv0664 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i *
Rv0676c 12 0 i31-50o204- Topology=i31-53o204-223i230 252o262
Rv0676c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL5
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,812043
223i230-252o258-282i303-
327o339-361i382-408o774-
793i800-826o832-853i874-
ExpAA=265.92 First60=21.49 PredHel=12
- -
284i297-319o339-
361i382-404o772-
794i801-823o833-896o902-921i 855i876-898o918-940i
Not Not plasmaRv0677c POSSIBLE CONSERVED MEMBRANE PROTEIN MMPS5  cytoplasm
 
extracellular
 
membrane Cytoplasm  Unknown 0,537293 Rv0677c 0 Y n12-23c27/28o ExpAA=19.67 First60=19.66 PredHel=1 Topology=i7-26o *
Rv0679c CONSERVED HYPOTHETICAL THREONINE RICH PROTEIN Not t l extracellular
plasma 
b Extracell Extracellular 0,823923 Rv0679c 0 Y n16-28c33/34o ExpAA=6.07 First60=6.05 PredHel=0 Topology=o * * *cy op asm mem rane
Rv0680c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,95702 Rv0680c 0 Y n6-17c22/23o ExpAA=33.67 First60=21.14 PredHel=2
Topology=i7-29o60-
82i *
Rv0682 PROBABLE 30S RIBOSOMAL PROTEIN S12 RPSL cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,519877 Rv0682 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
No No Topology=i9-31o35-Rv0686 PROBABLE MEMBRANE PROTEIN  Prediction No Prediction
 
Prediction Plasma membrane Unknown 0,764919 Rv0686 2 0 i12-32o38-57i ExpAA=44.41 First60=44.09 PredHel=2 57i
Rv0712 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown 0,569053 Rv0712 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv0713 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,88345
Rv0713 4 0 i34-55o222-247i259-
277o289-309i ExpAA=85.01 First60=21.83 PredHel=4
Topology=i33-55o222-
244i257-274o289-308i 
Rv0732 9 Y n18-27c32/33o74- Topology=o76-98i119-
Rv0732 PROBABLE PREPROTEIN TRANSLOCASE SECY Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,95602
   
98i118-137o157-178i185-204o216-
235i263-284o318-340i372-
394o406-424i
ExpAA=211.24 First60=16.65 PredHel=9
141o156-178i185-
204o214-236i270-
292o318-340i372-
394 399 421i
*
 o -
Rv0746 PE-PGRS FAMILY PROTEIN Not Not Not plasma Extracell Extracellular 0,723259 Rv0746 0 Y n10-21c33/34o ExpAA=97.90 First60=2.70 PredHel=0 Topology=o *  cytoplasm extracellular membrane     
Rv0747 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Extracellular 0,739518 Rv0747 0 Y n10-21c30/31o ExpAA=14.75 First60=1.12 PredHel=0 Topology=o *
Rv0755c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular 0,898589 Rv0755c 0 0 i ExpAA=0.04 First60=0.00 PredHel=0 Topology=o
Not Not plasmaRv0763c POSSIBLE FERREDOXIN cytoplasm  extracellular
  
membrane Cytoplasm Cytoplasmic 0,698152 Rv0763c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv0779c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN cytoplasm Not t ll l
Not plasma 
b Plasma membrane Unknown 0,71132 Rv0779c 2 0 i20-39o108-132i ExpAA=44.24 First60=20.92 PredHel=2
Topology=i13-35o110-
132iex race u ar mem rane
Rv0783c 14 0 i40-59o79-98i110-
Topology=o43-65i78-
100o115-137i170-
Rv0783c POSSIBLE MULTIDRUG RESISTANCE INTEGRAL MEMBRANE EFFLUX PROTEIN EMRB
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,967445
   
129o135-156i168-192o198-
219i231-250o262-282i303-
324o336-353i365-385o397-
ExpAA=285.33 First60=15.98 PredHel=13
192o196-218i231-
253o263-282i302-
324o339-356i363-
417i438 385o395-417i438-
455o503-525i
Rv0810c CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,961385 Rv0810c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
PROBABLE THIOSULFATE SULFURTRANSFERASE CYSA2 Not Not plasmaRv0815c (RHODANESE-LIKE PROTEIN) (THIOSULFATE CYANIDE 
TRANSSULFURASE) (THIOSULFATE THIOTRANSFERASE)
cytoplasm  extracellular
  
membrane Cytoplasm Cytoplasmic 0,699982 Rv0815c 0 0 i ExpAA=0.32 First60=0.00 PredHel=0 Topology=o
Not Not plasma /Rv0816c PROBABLE THIOREDOXIN THIX cytoplasm  extracellular
  
membrane Cytoplasm Cytoplasmic 0,697352 Rv0816c 0 Y n5-14c18 19o ExpAA=15.51 First60=15.50 PredHel=1 Topology=o4-23i
Rv0822c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,529198 Rv0822c 1 0 i176-194o ExpAA=15.55 First60=0.01 PredHel=0 Topology=o
Rv0829 POSSIBLE TRANSPOSASE (FRAGMENT) Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown 0,707886 Rv0829 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv0833 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,882447 Rv0833 0 0 i ExpAA=90.98 First60=41.24 PredHel=2
Topology=o10-32i39-
61o *
R 0834 PE PGRS FAMILY PROTEIN Not Not Not plasma E t ll E t ll l 0 703777 R 0834 0 0 i E AA 205 28 Fi t60 2 08 P dH l 0 T lv c -   cytoplasm extracellular membrane x race x race u ar , v c    xp = . rs = . re e = opo ogy=o
R 0842 12 0 i25 45 57 81i88
Topology=i25-47o57-
79i86 108 118
Rv0842 Rv0842 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,968673
v    - o - -
107o113-140i152-175o181-
199i231-256o268-288i300-
318o324 346i358 381o387 412i
ExpAA=252.63 First60=25.10 PredHel=11
- o -
140i153-175o179-
201i231-253o266-
288i300 322o360- - -  - -
382i387-409o
l i40 62 67
Rv0845 POSSIBLE TWO COMPONENT SENSOR KINASE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,863574
Rv0845 6 0 i40-61o67-89i109-
125o131-148i155-178o184-201i ExpAA=119.66 First60=19.25 PredHel=6
Topo ogy= - o -
89i110-127o131-
148i155-174o184-201i
Rv0847 PROBABLE LIPOPROTEIN LPQS cytoplasm Not extracellular
plasma 
membrane Plasma membrane Unknown 0,653236 Rv0847 0 Y n7-18c23/24o ExpAA=22.47 First60=22.32 PredHel=1 Topology=i7-29o *
Rv0849 12 0 i16-32o38-59i80-
Topology=i13-35o39-
56i77-99o104-126i138-
Rv0849 PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,971312
98o104-126i138-160o166-186i213-
234o246-269i281-299o305-
329i349-370o382-401i 
ExpAA=252.10 First60=36.11 PredHel=12 160o164-186i213-232o247-269i282-
299o309-331i344-
366 381 398io -
Rv0850 PUTATIVE TRANSPOSASE (FRAGMENT) No No Prediction No Cytoplasm Cytoplasmic 0,864682 Rv0850 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o  Prediction  Prediction     
Rv0854 CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,602054 Rv0854 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv0863 CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,930793 Rv0863 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Not Not plasmaRv0867c POSSIBLE RESUSCITATION-PROMOTING FACTOR RPFA  cytoplasm extracellular
  
membrane Extracell  Cellwall 0,81803 Rv0867c 0 Y n18-26c38/39o ExpAA=19.35 First60=19.34 PredHel=1 Topology=i13-35o * *
Rv0870c POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,957853
Rv0870c 4 0 i7-24o30-50i62-
83 89 109i ExpAA=81.88 First60=39.93 PredHel=3
Topology=i7-41o61-
83i90 112 *cy op asm ex race u ar mem rane o -  - o
Rv0872c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,865667 Rv0872c 0 0 i ExpAA=2.14 First60=0.26 PredHel=0 Topology=o
Rv0875c POSSIBLE CONSERVED EXPORTED PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown 0,685424 Rv0875c 0 Y n5-16c21/22o ExpAA=22.41 First60=22.40 PredHel=1 Topology=i5-27o *
Rv0876c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,953491
Rv0876c 10 0 i113-138o144-
163i175-193o205-224i245-
265o271 292i343 363o375 ExpAA=226.78 First60=0.00 PredHel=10
Topology=i112-
134o144-166i175-
192o202-224i246-
268o272 294i344- - -
396i417-443o479-508i 
- -
366o376-398i410-
432o489-511i
Rv0878c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,690663 Rv0878c 0 0 i ExpAA=8.50 First60=5.87 PredHel=0 Topology=o
Not Not plasma Topology=i21-43o53-Rv0879c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane Unknown 0,958202 Rv0879c 2 0 i21-42o48-68i ExpAA=44.25 First60=32.85 PredHel=2 72i
Rv0882 PROBABLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,975829 Rv0882 3 0 o12-35i42-62o68-91i ExpAA=66.50 First60=42.39 PredHel=3
Topology=i9-31o41-
63i70-92o
Rv0888 PROBABLE EXPORTED PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,89548 Rv0888 0 Y n10-23c31/32o ExpAA=21.65 First60=20.86 PredHel=1 Topology=i7-29o *
Rv0899 OUTER MEMBRANE PROTEIN A OMPA Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,571316 Rv0899 1 0 i31-50o ExpAA=21.52 First60=21.18 PredHel=1 Topology=i28-50o
R 0900 POSSIBLE MEMBRANE PROTEIN Not Not plasma Pl b U k 0 951087 R 0900 0 Y 4 15 21/22 E AA 22 25 Fi t60 22 25 P dH l 1 T l 4 26iv   cytoplasm extracellular membrane asma mem rane n nown , v    n - c o xp = . rs = . re e = opo ogy=o -
Rv0901 POSSIBLE CONSERVED EXPORTED OR MEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,969595 Rv0901 1 0 o6-25i ExpAA=21.31 First60=21.31 PredHel=1 Topology=o4-26i
Rv0907 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,810169 Rv0907 0 0 i ExpAA=0.15 First60=0.00 PredHel=0 Topology=o
Rv0908 PROBABLE METAL CATION TRANSPORTER ATPASE P-TYPE Not Not plasma Plasma membrane CytoplasmicMembrane 0 841178
Rv0908 9 0 o50-80i215-232o252-
274i602 621o633 655i667 ExpAA=203 93 First60=12 53 PredHel=9
Topology=o50-81i215-
237o252-274i602-
621o636 654i667CTPE cytoplasm extracellular membrane  , - - -690o702-722i729-749o761-784i 
. . - -
689o704-721i728-
750o765-784i
Rv0909 CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,875548 Rv0909 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
0912 3 10 21 39/ 0 i 29 9Rv0912 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,974127
Rv   Y n - c 4 o55-
74i81-101o113-134i ExpAA=87.16 First60=29.97 PredHel=4
Topology= 7- o4 -
71i78-100o115-137i *
Rv0917 POSSIBLE GLYCINE BETAINE TRANSPORT INTEGRAL MEMBRANE PROTEIN BETP
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,953613
Rv0917 12 0 i21-41o61-80i100-
121o157-175i203-222o242-
263i275 299 330 347i359 ExpAA=262.88 First60=25.31 PredHel=12
Topology=i21-43o58-
80i99-121o147-
169i205-227o242-
264i277 299 328  cy op asm ex race u ar mem rane - o - -
378o411-430i457-479o485-504i 
- o -
350i359-378o411-
433i454-476o481-503i
Rv0924c 11 0 i31-47o62-83i109- Topology=o33-55i62-84o136 158i171
Rv0924c DIVALENT CATION-TRANSPORT INTEGRAL MEMBRANE PROTEIN MNTH (BRAMP) (MRAMP)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,956523
134o140-159i171-190o210-
229i258-280o300-330i342-
360o366-385i405-426o 
ExpAA=226.05 First60=19.60 PredHel=10
- -
190o210-229i258-
280o300-322i334-
356o366-385i405-427o
Rv0928 PERIPLASMIC PHOSPHATE-BINDING LIPOPROTEIN PSTS3 (PBP-3) (PSTS3) (PHOS1)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,855563 Rv0928 0 Y n6-16c21/22o ExpAA=1.54 First60=1.41 PredHel=0 Topology=o * *  
Rv0929 PHOSPHATE-TRANSPORT INTEGRAL MEMBRANE ABC TRANSPORTER PSTC2
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,919853
Rv0929 6 0 i25-50o84-110i122-
146 171 194i235 258 295 318i ExpAA=134.71 First60=22.98 PredHel=6
Topology=i28-50o87-
109i122-144o172- cy op asm ex race u ar mem rane o - - o -  194i235-257o291-313i
l i35 57 93
Rv0930 PROBABLE PHOSPHATE-TRANSPORT INTEGRAL MEMBRANE ABC TRANSPORTER PSTA1
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,932124
Rv0930 6 0 i32-56o93-115i127-
151o157-175i207-228o275-300i ExpAA=134.51 First60=22.91 PredHel=6
Topo ogy= - o -
115i128-150o155-
177i207-229o272-294i
Rv0931c TRANSMEMBRANE SERINE/THREONINE-PROTEIN KINASE D PKND (PROTEIN KINASE D) (STPK D)
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane 0,693605 Rv0931c 1 0 o379-402i ExpAA=24.39 First60=0.00 PredHel=1 Topology=o380-402i
Rv0932c PERIPLASMIC PHOSPHATE-BINDING LIPOPROTEIN PSTS2 (PBP-2) (PSTS2)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,876331 Rv0932c 0 Y n8-20c24/25o ExpAA=7.77 First60=7.76 PredHel=0 Topology=o * * *
093 PERIPLASMIC PHOSPHATE-BINDING LIPOPROTEIN PSTS1 Not Not plasma 0 602163 093 0 1 20/21 99 i 60 93 0Rv 4     (PBP-1) (PSTS1)
 
cytoplasm
 
extracellular
 
membrane Extracell Unknown , Rv 4  Y n5- 5c o ExpAA=4. F rst =4. PredHel= Topology=o * *
R 0935 8 0 i21 45 86 113i120 Topology=i17-39o90-
Rv0935 PHOSPHATE-TRANSPORT INTEGRAL MEMBRANE ABC TRANSPORTER PSTC1
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,956982
v    - o - -
144o150-169i181-198o231-
251i263-285o297-320i 
ExpAA=161.60 First60=23.32 PredHel=8 112i124-146o150-172i179-201o230-
252i259-281o301-320i
R 0936 PHOSPHATE-TRANSPORT INTEGRAL MEMBRANE ABC Not Not plasma Pl b C t l i M b 0 950632 Rv0936 6 0 i31-53o82-108i120- E AA 133 14 Fi t60 23 03 P dH l 6
Topology=i31-53o87-
109i122 144 149v TRANSPORTER PSTA2 cytoplasm extracellular membrane asma mem rane y op asm c em rane , 143o149-169i209-230o273-291i xp = . rs = . re e = - o -168i209-231o273-295i
Rv0954 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,978982
Rv0954 4 0 i38-57o77-96i103-
120o132-154i ExpAA=85.42 First60=20.75 PredHel=4
Topology=i40-62o77-
96i103-122o132-154i
Rv0955 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 963053
Rv0955 10 0 i21-46o66-90i111-
131o146-169i190-214o226- ExpAA=224 31 First60=24 14 PredHel=10
Topology=i25-47o67-
89i109-131o146-
168i189 211o231    cytoplasm extracellular membrane  , 251i258-282o288-306i313-
337o357-380i 
. . - -
253i260-282o287-
306i319-341o356-378i
Rv0961 PROBABLE INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,964842
Rv0961 3 0 i20-45o65-83i90-
110o ExpAA=67.69 First60=24.95 PredHel=3
Topology=i21-43o58-
80i92-114o
lRv0962c POSSIBLE LIPOPROTEIN LPRP Not cytoplasm
Not 
extracellular
p asma 
membrane Extracell Unknown 0,826095 Rv0962c 0 Y n7-18c22/23o ExpAA=5.32 First60=5.32 PredHel=0 Topology=o * *
R 0969 8 0 i141 160 166 Topology=i141-
Rv0969 PROBABLE METAL CATION TRANSPORTER P-TYPE ATPASE CTPV
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,713633
v    - o -
184i196-215o221-238i375-
397o403-424i714-734o740-758i 
ExpAA=159.06 First60=0.01 PredHel=6 163o216-238i375-397o402-424i718-
737o741-760i
Rv0970 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,976388
Rv0970 6 0 o6-28i35-54o66-
84i91-108o149-174i186-208o ExpAA=129.07 First60=44.27 PredHel=6
Topology=o6-28i35-
57o62-84i91-109o149- 171i184-206o
Rv0977 PE-PGRS FAMILY PROTEIN Not Not Not plasma Extracell Extracellular 0,859148 Rv0977 0 Y n3-14c32/33o ExpAA=0.51 First60=0.14 PredHel=0 Topology=o *  cytoplasm extracellular membrane      
Rv0978c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,77068 Rv0978c 0 0 i ExpAA=1.36 First60=0.02 PredHel=0 Topology=o *
Rv0980c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,834385 Rv0980c 0 0 i ExpAA=0.19 First60=0.02 PredHel=0 Topology=o *
PROBABLE SERINE PROTEASE PEPD (SERINE PROTEINASE) Not Not Not plasmaRv0983       (MTB32B)
 
cytoplasm
 
extracellular
  
membrane Extracell Unknown 0,860708 Rv0983 1 0 i102-126o ExpAA=22.44 First60=0.00 PredHel=1 Topology=i102-124o
Rv0985c Rv0985c Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,876624 Rv0985c 2 0 i12-32o71-92i ExpAA=43.24 First60=21.00 PredHel=2
Topology=i13-32o69-
91icy op asm ex race u ar mem rane
Rv0987 10 0 i27-44o261-284i304- Topology=i25-47o262-284i304 326 361
Rv0987 PROBABLE ADHESION COMPONENT TRANSPORT TRANSMEMBRANE PROTEIN ABC TRANSPORTER
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,775035
   
330o361-383i404-424o430-
448i486-509o727-748i769-
800o820-841i 
ExpAA=230.44 First60=21.19 PredHel=10
- o -
383i404-426o430-
452i482-504o723-
745i777 799o819 841i- -
Rv0988 POSSIBLE CONSERVED EXPORTED PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown 0,628998 Rv0988 0 Y n4-15c19/20o ExpAA=19.14 First60=19.10 PredHel=1 Topology=i5-23o *
Rv0991c CONSERVED HYPOTHETICAL SERINE RICH PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,858608 Rv0991c 0 0 i ExpAA=0.05 First60=0.05 PredHel=0 Topology=o
Rv0996
 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN 
 
            
Not 
cytoplasm extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane 0,897962
Rv0996 3 0 o6-26i237-253o259-
277i ExpAA=59.94 First60=21.88 PredHel=3
Topology=o4-26i236-
253o258-277i
Rv1000 CONSERVED HYPOTHETICAL PROTEIN. THOUGHT TO BE REGULATED BY Rv2720|LEXA
No 
Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,574027 Rv1000 0 0 i ExpAA=0.02 First60=0.01 PredHel=0 Topology=i  .
Not Not plasma
Rv1002c 11 0 i22-41o103-
124i131-149o155-173i185-
Topology=o102-
124i131-150o154-
Rv1002c CONSERVED MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,920455 202o222-241i262-283o378-
395i402-418o424-448i460-480o 
ExpAA=200.58 First60=9.12 PredHel=8 173i207-229o260-
282i400-417o427-
449i462-484o
Rv1006 HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,884666 Rv1006 0 Y n10-21c26/27o ExpAA=3.88 First60=3.88 PredHel=0 Topology=o * * *
Not plasmaRv1024 POSSIBLE CONSERVED MEMBRANE PROTEIN cytoplasm  extracellular
 
membrane Cytoplasm Cytoplasmic 0,523326 Rv1024 1 0 i80-98o ExpAA=16.72 First60=0.00 PredHel=0 Topology=o *
Topology o5 27i64
Rv1029
Probable Potassium-transporting ATPase A chain KDPA 
(Potassium-translocating ATPase A chain) (ATP 
phosphohydrolase [potassium-transporting] A chain) 
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,93502
Rv1029 10 0 o6-28i67-86o138-
157i178-200o262-279i286-
306o390-410i431-455o497- ExpAA=222.49 First60=22.63 PredHel=10
= - -
86o135-157i178-
200o262-279i286-
308o386-408i428-
*
(Potassium binding and translocating subunit A) 517i538-565o 450o497-519i539-561o
Rv1030
Probable Potassium-transporting P-type ATPase B 
chain KDPB (Potassium-translocating ATPase B chain) 
(ATP phosphohydrolase [potassium-transporting] B Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,784486
Rv1030 7 0 i53-71o83-102i236-
257o269-293i611-629o641- ExpAA=150.06 First60=7.97 PredHel=7
Topology=i53-72o82-
104i239-261o271-
293i611 629 644chain) (Potassium binding and translocating subunit 
B)
cy op asm ex race u ar mem rane 661i681-708o - o -666i686-708o
N t lRv1046c HYPOTHETICAL PROTEIN cytoplasm extracellular o  p asma membrane Extracell Unknown 0,810353 Rv1046c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1053c HYPOTHETICAL PROTEIN No No Prediction No Cytoplasm Cytoplasmic 0,705168 Rv1053c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i Prediction  Prediction     
Rv1067c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,836974 Rv1067c 0 Y n3-14c32/33o ExpAA=0.79 First60=0.71 PredHel=0 Topology=o *
Rv1068c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,878766 Rv1068c 0 0 i ExpAA=0.05 First60=0.00 PredHel=0 Topology=o
Topolog i42 64o77
Rv1069c CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm  CytoplasmicMembrane 0,812652
Rv1069c 5 0 i42-61o73-97i117-
135o155-178i190-215o ExpAA=110.95 First60=17.34 PredHel=5
y= - -
99i112-134o156-
178i191-213o
Rv1072 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,969652
Rv1072 7 0 i54-76o82-101i113-
135o141-162i174-196o216-
237i249-266o
ExpAA=153.14 First60=5.18 PredHel=7
Topology=i54-76o80-
102i109-131o141-
163i176-198o213- 232i252-274o
Rv1078 Probable Proline-rich antigen homolog pra cytoplasm Not extracellular
Not plasma 
membrane Extracell  CytoplasmicMembrane 0,969634
Rv1078 3 0 i102-123o143-
162i203-221o ExpAA=60.62 First60=0.00 PredHel=2
Topology=i95-117o199-
221i
Rv1080c PROBABLE TRANSCRIPTION ELONGATION FACTOR GREA (Transcript cleavage factor greA) cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown 0,868925 Rv1080c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1083 CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Extracell Unknown 0,922149 Rv1083 1 0 o24-43i ExpAA=20.14 First60=20.14 PredHel=1 Topology=o24-43i
R 1085 7 0 40 62i69 88 108 Topology=i39-61o71-
Rv1085c POSSIBLE HEMOLYSIN-LIKE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,976074
v c   o - - o -
126i133-155o161-179i186-
206o221-241i 
ExpAA=148.22 First60=21.25 PredHel=7 88i109-128o133-155i160-179o184-
206i219-241o
Rv1087 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,781853 Rv1087 0 Y n3-14c26/27o ExpAA=1.06 First60=0.22 PredHel=0 Topology=o *
Rv1089 PROBABLE CELLULASE CELA2A (ENDO-1,4-BETA-GLUCANASE) (ENDOGLUCANASE) (CARBOXYMETHYL CELLULASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,800761 Rv1089 0 0 i ExpAA=0.14 First60=0.00 PredHel=0 Topology=o *
Rv1090 PROBABLE CELLULASE CELA2B (ENDO-1,4-BETA-GLUCANASE) (ENDOGLUCANASE) (CARBOXYMETHYL CELLULASE)
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,899687 Rv1090 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1091 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,828384 Rv1091 0 Y n3-14c26/27o ExpAA=0.28 First60=0.24 PredHel=0 Topology=o *
Not Not Not plasmaRv1096 POSSIBLE GLYCOSYL HYDROLASE  cytoplasm
 
extracellular
  
membrane Extracell Unknown 0,800833 Rv1096 1 0 i12-33o ExpAA=20.68 First60=20.61 PredHel=1 Topology=i12-31o *
Rv1097c PROBABLE MEMBRANE GLYCINE AND PROLINE RICH PROTEIN Not t l extracellular
Not plasma 
b Extracell Unknown 0,963591 Rv1097c 1 0 o67-89i ExpAA=22.93 First60=0.00 PredHel=1 Topology=o67-89icy op asm mem rane
Rv1100 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,910257 Rv1100 1 0 o42-65i ExpAA=21.89 First60=17.71 PredHel=1 Topology=i43-65o
Rv1101c CONSERVED MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0,93349
Rv1101c 8 0 i12-28o34-52i64-
89o156-179i214-235o241-263i270-ExpAA=174.46 First60=38.34 PredHel=8
Topology=i12-27o31-
53i66-88o157-179i214- *  cytoplasm extracellular membrane  290o310-340i 236o241-263i270-292o317-339i
l 1111 3 3 14 19/20 29 l i2 19 29Rv1111c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not p asma 
membrane Cytoplasm  CytoplasmicMembrane 0,952839
Rv c  Y n - c o -
48i60-78o98-118i ExpAA=83.27 First60=45.82 PredHel=4
Topo ogy= - o -
48i53-75o97-119i
Rv1115 POSSIBLE EXPORTED PROTEIN Not extracellular Not plasma Extracell Unknown 0 760183 Rv1115 1 0 i9-30o ExpAA=23 23 First60=22 47 PredHel=1 Topology=i9-31o *  cytoplasm membrane ,     . .
Rv1116 HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Cytoplasmic 0,85398 Rv1116 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv1119c HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Short sequence Unknown 0,501785 Rv1119c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv1132 CONSERVED MEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane CytoplasmicMembrane 0,880613
Rv1132 9 0 o41-62i148-168o180-
198i210-242o248-266i287-
310 316 337i344 363 369 389i
ExpAA=183.78 First60=19.92 PredHel=8
Topology=o41-63i148-
170o175-197i218-
240o287-309i316-o - - o -  338o343-362i369-388o
R 1135 PPE FAMILY PROTEIN Not Not plasma E t ll E t ll l 0 827665 R 1135 0 0 i E AA 0 97 Fi t60 0 81 P dH l 0 T l *v c   cytoplasm extracellular membrane x race x race u ar , v c    xp = . rs = . re e = opo ogy=o
Rv1137c HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,527884 Rv1137c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1139c CONSERVED HYPOTHETICAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,951449
Rv1139c 3 Y n4-11c15/16o39-
61i68-86o121-147i ExpAA=67.44 First60=21.92 PredHel=3
Topology=i39-61o66-
88i122-144o
Rv1140 PROBABLE INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,963806
Rv1140 6 0 i81-101o107-131i143-
168o180-199i220-246o258-280i ExpAA=130.61 First60=0.00 PredHel=6
Topology=i81-98o108-
130i143-165o180-
199i220-242o257-279i
Rv1145 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0,783976 Rv1145 3 Y n16-26c31/32o178- ExpAA=82.16 First60=21.09 PredHel=4 Topology=i16-35o183- *MMPL13A cytoplasm extracellular membrane  203i210-227o233-254i 205i210-227o232-254i
Rv1146 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL13B
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,813941
Rv1146 7 0 o6-26i65-84o234-
256i261-279o299-319i360-
380o386 405i
ExpAA=144.10 First60=21.43 PredHel=6
Topology=o4-26i64-
86o234-256i261-
280o295 317i360 382o
*
-  - -
Rv1150 SIBLE TRANSPOSASE (FRAGMENT) cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,881778 Rv1150 1 0 i155-174o ExpAA=19.76 First60=0.00 PredHel=1 Topology=i155-174o
Rv1157c CONSERVED HYPOTHETICAL ALA-, PRO-RICH PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,67871 Rv1157c 0 Y n24-39c44/45o ExpAA=10.00 First60=9.92 PredHel=0 Topology=o *
Rv1158c CONSERVED HYPOTHETICAL ALA-, PRO-RICH PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,816674 Rv1158c 0 Y n10-21c29/30o ExpAA=15.43 First60=15.29 PredHel=1 Topology=i7-29o *
Rv1159 HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane   CytoplasmicMembrane 0,964414
Rv1159 10 0 i41-61o112-137i149-
168o174-193i200-223o229-
248i291-310o330-352i364- ExpAA=207.04 First60=16.59 PredHel=10
Topology=i43-62o110-
132i145-167o177-
194i201-223o227-
384o396-417i 249i290-312o322-344i364-381o396-418i
Rv1164 PROBABLE RESPIRATORY NITRATE REDUCTASE (GAMMA CHAIN) NARI
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane   CytoplasmicMembrane 0,952925
Rv1164 5 0 o6-28i49-74o94-
113i133-152o186-204i ExpAA=110.67 First60=31.51 PredHel=5
Topology=o10-28i49-
71o91-113i133-
152o180-202i
Rv1171 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane  Plasma membrane   CytoplasmicMembrane 0,979696
Rv1171 3 Y n2-9c15/16o31-50i57-
77o89-110i ExpAA=83.92 First60=44.12 PredHel=4
Topology=i2-24o28-
50i57-79o89-111i *
R 1183 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN Not Not plasma Pl b C t l i M b 0 707379
Rv1183 11 Y n2-12c20/21o171-
189i196-223o229-251i272-
293 305 327i357 378 803 E AA 246 02 Fi t60 5 15 P dH l 11
Topology=o172-
189i196-218o228-
247i268-290o305-v MMPL10 cytoplasm extracellular membrane asma mem rane  y op asm c em rane , o - - o -822i829-854o860-882i903-
924o930
xp = . rs = . re e = 327i358-380o805-
827i832-854o859-
881i902-924o929-948i
Rv1184c POSSIBLE EXPORTED PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,877348 Rv1184c 0 Y n4-17c25/26o ExpAA=20.72 First60=20.56 PredHel=1 Topology=i5-27o * *
Rv1200 11 Y n4-14c26/27o42-
Topology=i13-35o50-
69i82-104o114-
Rv1200 PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane   CytoplasmicMembrane 0,974324
68i80-108o114-135i142-163o183-
202i237-259o271-291i303-
322o328-346i367-388o394-415i 
ExpAA=264.85 First60=37.95 PredHel=12 136i143-165o180-202i236-258o273-
295i302-321o331-
353i366-388o393-415i
l 1216 5 0 i7 26 32 53i74 Topology=i7-29o34-Rv1216c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Plasma membrane  CytoplasmicMembrane 0,954909
Rv c   - o - -
93o105-129i176-195o ExpAA=109.56 First60=43.34 PredHel=5 53i74-92o107-129i160-182o
*
PROBABLE TETRONASIN-TRANSPORT INTEGRAL MEMBRANE Not Not plasma
Rv1217c 12 0 i39-58o100-
121i142-169o175-198i210-
Topology=i41-60o97-
119i140-162o177-
199i211-233o253-Rv1217c     PROTEIN ABC TRANSPORTER
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,957283 233o253-271i312-334o359-381i410-432o452-470i477-
498o518-541i 
ExpAA=265.58 First60=20.17 PredHel=12 275i311-333o359-
381i410-432o447-
469i476-498o518-540i
Rv1223 PROBABLE SERINE PROTEASE HTRA (DEGP PROTEIN) Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,599927 Rv1223 1 0 i199-219o ExpAA=22.76 First60=0.00 PredHel=1 Topology=i197-219o
Rv1224 Probable protein TatB Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,8165 Rv1224 0 Y n11-22c40/41o ExpAA=16.56 First60=16.56 PredHel=1 Topology=o5-22i
Rv1226c PROBABLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,783483
Rv1226c 5 0 o45-64i165-187o207-
240i349-369o375-392i ExpAA=105.37 First60=17.63 PredHel=5
Topology=o45-64i165-
187o216-238i349-
371o375-392i
Rv1227c PROBABLE TRANSMEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,92468 Rv1227c 2 0 i33-56o62-85i ExpAA=49.02 First60=22.37 PredHel=2
Topology=i33-55o65-
87i
Rv1230c POSSIBLE MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  CytoplasmicMembrane 0,887941 Rv1230c 2 0 i26-47o59-80i ExpAA=49.61 First60=23.54 PredHel=2
Topology=i27-49o59-
81i *
N t N t N t l T l i44 66 71Rv1231c PROBABLE MEMBRANE PROTEIN o  cytoplasm
o  
extracellular
o  p asma 
membrane Cytoplasm Unknown 0,937849 Rv1231c 2 0 i44-67o73-93i ExpAA=44.42 First60=17.26 PredHel=2
opo ogy= - o -
93i
Rv1233c CONSERVED HYPOTHETICAL MEMBRANE PROTEIN cytoplasm Not Not plasma Extracell Unknown 0,969281 Rv1233c 2 0 o134-160i172-197o ExpAA=46.72 First60=0.00 PredHel=2 Topology=o137- *   extracellular membrane     159i172-194o
Rv1234 PROBABLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,936608 Rv1234 2 0 i85-107o113-137i ExpAA=45.30 First60=0.00 PredHel=2
Topology=i85-107o112-
134i *
Rv1236 PROBABLE SUGAR-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER SUGA
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,876723
Rv1236 6 0 i25-50o80-110i122-
142o176-195i216-234o270-292i ExpAA=130.64 First60=22.97 PredHel=5
Topology=i25-47o87-
109i122-144o216-
234i270-292o
* *
Rv1237 PROBABLE SUGAR-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER SUGB
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,952638
Rv1237 6 0 i7-28o65-89i101-
122 134 157i178 203 241 259i ExpAA=138.35 First60=22.58 PredHel=6
Topology=i7-29o70-
92i101-123o138-  cy op asm ex race u ar mem rane o - - o -  160i181-203o237-259i
Rv1239c POSSIBLE MAGNESIUM AND COBALT TRANSPORT Not Not plasma Cytoplasm Cytoplasmic 0 762542 Rv1239c 2 0 i309 328o340 360i ExpAA=42 49 First60=0 08 PredHel=2 Topology=i309-TRANSMEMBRANE PROTEIN CORA cytoplasm extracellular membrane  ,    - -  . . 328o338-360i
Rv1243c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,890188 Rv1243c 0 0 i ExpAA=0.03 First60=0.02 PredHel=0 Topology=o
Rv1249c POSSIBLE MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,829101
Rv1249c 3 0 i82-109o115-
135i206-225o ExpAA=71.36 First60=0.00 PredHel=3
Topology=i83-105o115-
137i207-229o
Rv1250 13 0 o20-41i53-74o86-
113i143 162 174 194i206
Topology=o20-42i49-
71o86-108i143-
Rv1250 PROBABLE DRUG-TRANSPORT INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,958068
- o - -
223o235-254i275-297o309-
329i336-354o366-389i410-
429o467
ExpAA=273.07 First60=32.19 PredHel=12 165o175-197i204-223o233-252i275-
297o307-329i336-
*
353o363-385i468-490o
R 1252 PROBABLE LIPOPROTEIN LPRE Not Not plasma E t ll U k 0 888716 R 1252 0 0 i E AA 1 95 Fi t60 1 94 P dH l 0 T l *v c   cytoplasm extracellular membrane x race n nown , v c    xp = . rs = . re e = opo ogy=o
R 1254 10 0 i21 42 62 80i100 Topology=i25-44o59-
Rv1254 PROBABLE ACYLTRANSFERASE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,9668
v    - o - -
118o160-181i193-212o224-
243i250-271o283-303i324-
346o352-371i
ExpAA=213.46 First60=24.47 PredHel=10
76i103-120o163-
185i192-211o221-
243i250-272o287- 304i317-339o349-371i
Rv1258c PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT Not Not plasma Plasma membrane CytoplasmicMembrane 0,974937
Rv1258c 12 0 i12-34o46-69i76-
97o103-123i144-168o174-193i224-ExpAA=260.37 First60=40.63 PredHel=12
Topology=i7-29o44-
66i73-95o100-122i149-
171o175-197i218- *PROTEIN cytoplasm extracellular membrane  242o262-282i289-308o314-
336i348-368o374-395i 
240o260-282i289-
308o313-335i348-
370o375-397i
Rv1261c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic 0,748937 Rv1261c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1266c PROBABLE TRANSMEMBRANE SERINE/THREONINE-PROTEIN KINASE H PKNH (PROTEIN KINASE H) (STPK H)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic 0,875147 Rv1266c 1 0 o402-426i ExpAA=22.64 First60=0.00 PredHel=1 Topology=i404-426o
268 Not Not plasma 0 89 9 268 0 3 2 32/33 8 39 i 60 8 3 i 3 3Rv1 c HYPOTHETICAL PROTEIN  cytoplasm
 
extracellular
 
membrane Cytoplasm Unknown ,75 5 Rv1 c  Y n1 - 4c o ExpAA=1 . F rst =1 . 1 PredHel=1 Topology= 1 - 5o * *
Rv1269c CONSERVED PROBABLE SECRETED PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,509083 Rv1269c 0 Y n12-23c35/36o ExpAA=17.70 First60=17.66 PredHel=0 Topology=i * *
Rv1270c POSSIBLE LIPOPROTEIN LPRA Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,909663 Rv1270c 0 Y n6-16c21/22o ExpAA=16.22 First60=16.21 PredHel=1 Topology=i7-24o * *
Rv1271c CONSERVED HYPOTHETICAL SECRETED PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,934503 Rv1271c 0 Y n9-24c29/30o ExpAA=21.64 First60=21.63 PredHel=1 Topology=o10-32i *
Rv1273c PROBABLE DRUGS-TRANSPORT TRANSMEMBRANE ATP-BINDING PROTEIN ABC TRANSPORTER
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,636551
Rv1273c 5 Y n23-34c39/40o55-
78i125-151o157-176i239-259o271-
298i 
ExpAA=134.72 First60=27.93 PredHel=6
Topology=o20-42i54-
76o126-148i155-
177o240-262i275-297o
*
Rv1282c PROBABLE OLIGOPEPTIDE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER OPPC
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,951199
Rv1282c 5 Y n20-32c37/38o85-
109i116-137o143-165i208- ExpAA=132.38 First60=22.23 PredHel=6
Topology=i20-42o87-
109i116-138o143- *   cy op asm ex race u ar mem rane 229o249-270i 165i196-218o248-270i
l i9 31 100
Rv1283c PROBABLE OLIGOPEPTIDE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER OPPB
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,925168
Rv1283c 6 0 i12-31o101-122i134-
156o189-207i246-272o292-318i ExpAA=132.07 First60=22.44 PredHel=6
Topo ogy= - o -
122i135-157o189-
208i246-268o292-314i
* *
Rv1290c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,765615
Rv1290c 4 0 i68-93o113-139i160-
180o192 212i ExpAA=106.84 First60=0.16 PredHel=5
Topology=i69-91o113-
135i156-178o193- *-  215i288-310o
Rv1291c CONSERVED HYPOTHETICAL SECRETED PROTEIN Not extracellular Not plasma Extracell Unknown 0 602449 Rv1291c 0 Y n14-25c33/34o ExpAA=18 51 First60=18 50 PredHel=1 Topology=i7-29o * *   cytoplasm membrane ,     . .
Rv1298 PROBABLE 50S RIBOSOMAL PROTEIN L31 RPME cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Unknown 0,676535 Rv1298 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
PROBABLE UNDECAPAPRENYL-PHOSPHATE ALPHA-N- N t N t l
Rv1302 11 0 o33-55i76-96o102-
125i137 159 171 192i199
Topology=o34-56i77-
99o103-125i146-
168 172 191i198Rv1302 ACETYLGLUCOSAMINYLTRANSFERASE RFE (UDP-GlcNAc 
TRANSFERASE)
o  
cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,970775
- o - -
219o225-245i257-277o289-
315i346-367o373-392i 
ExpAA=241.64 First60=26.96 PredHel=11 o - -217o227-249i261-
283o293-315i346-
368o373-392i
Rv1303 CONSERVED HYPOTHETICAL TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,961139
Rv1303 4 0 i20-40o46-64i85-
103o109-130i ExpAA=82.54 First60=36.89 PredHel=4
Topology=i20-42o46-
63i84-103o108-130i
Rv1304 PROBABLE ATP SYNTHASE A CHAIN ATPB (PROTEIN 6) Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,931252
Rv1304 5 0 o29-47i86-109o129-
149i187-208o214-239i ExpAA=108.34 First60=20.09 PredHel=5
Topology=o30-47i85-
107o127-149i189-
211o221-240i
Rv1305 PROBABLE ATP SYNTHASE C CHAIN ATPE (LIPID-BINDING PROTEIN) (DICYCLOHEXYLCARBODIIMIDE-BINDING PROTEIN)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,962008 Rv1305 1 Y n4-15c23/24o53-77i ExpAA=45.75 First60=29.75 PredHel=2
Topology=i5-27o54-
76i *
Rv1312 CONSERVED HYPOTHETICAL SECRETED PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic 0,703368 Rv1312 1 0 o6-27i ExpAA=22.11 First60=22.10 PredHel=1 Topology=o5-27i *
Rv1318c POSSIBLE ADENYLATE CYCLASE (ATP PYROPHOSPHATE-LYASE) (ADENYLYL CYCLASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,843225
Rv1318c 6 0 i52-77o89-110i142-
163o169-189i221-241o253-278i ExpAA=134.55 First60=7.39 PredHel=6
Topology=i52-74o89-
111i142-164o168-
190i222 241 256 278i- o -
Rv1319c POSSIBLE ADENYLATE CYCLASE (ATP PYROPHOSPHATE-LYASE) (ADENYLYL CYCLASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,868878
Rv1319c 6 0 i54-77o89-110i143-
162o168-192i222-245o257-279i ExpAA=135.88 First60=6.63 PredHel=6
Topology=i53-75o88-
110i143-165o169-
191i224 246o256 278i- -
POSSIBLE ADENYLATE CYCLASE (ATP PYROPHOSPHATE N t N t l R 1320 6 0 i54 77 89 110i142 Topology=i52-74o89-Rv1320c     -LYASE) (ADENYLYL CYCLASE)
o  
cytoplasm
o  
extracellular
p asma 
membrane Cytoplasm CytoplasmicMembrane 0,85554
v c   - o - -
160o172-195i216-241o253-278i ExpAA=134.20 First60=7.15 PredHel=6 111i142-164o168-190i221-240o255-277i
Rv1322 CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Unknown 0,831095 Rv1322 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
R 1325 PE PGRS FAMILY PROTEIN Not Not Not plasma E t ll E t ll l 0 757183 R 1325 0 0 i E AA 0 35 Fi t60 0 03 P dH l 0 T lv c -   cytoplasm extracellular membrane x race  x race u ar , v c    xp = . rs = . re e = opo ogy=o
Rv1331 CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,523431 Rv1331 0 0 i ExpAA=0.06 First60=0.06 PredHel=0 Topology=o
Rv1337 PROBABLE INTEGRAL MEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,970956
Rv1337 6 0 i36-56o76-103i115-
134 146 166i173 193 199 220i ExpAA=128.15 First60=21.10 PredHel=6
Topology=i34-56o90-
112i114-136o146-cy op asm ex race u ar mem rane o - - o -  165i172-194o198-220i
Rv1342c CONSERVED MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 966483 Rv1342c 3 0 i30-52o58-81i93- ExpAA=62 72 First60=24 22 PredHel=3 Topology=o30-52i59-  cytoplasm extracellular membrane  , 110o . . 81o91-109i
Rv1343c PROBABLE CONSERVED LIPOPROTEIN LPRD Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,971623 Rv1343c 2 0 i12-30o42-60i ExpAA=39.67 First60=37.96 PredHel=2
Topology=i9-31o46-
64i *
Rv1352 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,752341 Rv1352 0 Y n4-15c20/21o ExpAA=17.14 First60=16.78 PredHel=1 Topology=i5-27o * *
lRv1362c POSSIBLE MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Cytoplasm Unknown 0,939092 Rv1362c 1 0 o65-85i ExpAA=22.18 First60=0.22 PredHel=1 Topology=i60-82o
Rv1368 PROBABLE CONSERVED LIPOPROTEIN LPRF Not Not plasma Cytoplasm CytoplasmicMembrane 0 907746 Rv1368 0 Y n20-32c37/38o ExpAA=18 90 First60=18 87 PredHel=1 Topology=i20-37o *   cytoplasm extracellular membrane ,     . .
Rv1371 PROBABLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,715973
Rv1371 4 0 i149-170o176-
199i305-325o331-348i ExpAA=73.82 First60=0.00 PredHel=2
Topology=i148-
167o177-199i
Rv1382 PROBABLE EXPORT OR MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown 0,723982 Rv1382 1 0 o6-28i ExpAA=24.81 First60=21.75 PredHel=1 Topology=o5-27i *
( )
Rv1390
PROBABLE DNA-DIRECTED RNA POLYMERASE OMEGA CHAIN  
RPOZ (TRANSCRIPTASE OMEGA CHAIN) (RNA POLYMERASE 
OMEGA SUBUNIT
cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,630667 Rv1390 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1396c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,832881 Rv1396c 0 0 i ExpAA=0.08 First60=0.06 PredHel=0 Topology=o *
Rv1401 5 Y n8-18c22/23o46- Topology=o50-72i85-
Rv1401 POSSIBLE MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,959837
   
72i84-103o115-132i137-159o165-
186i 
ExpAA=122.33 First60=25.35 PredHel=5 107o112-131i138-
160o164-186i
Rv1410c 13 Y n7-18c23/24o47-
65i77-98o110-130i142-164o170-
Topology=i7-29o44-
66i78-99o109-131i138-
160o170-189i201-
Rv1410c AMINOGLYCOSIDES/TETRACYCLINE-TRANSPORT INTEGRAL MEMBRANE PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,969669 189i201-222o234-252i272-290o310-329i336-352o379-
401i408
ExpAA=304.00 First60=37.79 PredHel=14 220o230-252i265-
287o307-329i336-
353o379-401i413-
*
435o470-492i
Not Not plasmaRv1411c PROBABLE CONSERVED LIPOPROTEIN LPRG  cytoplasm
 
extracellular
 
membrane Extracell CytoplasmicMembrane 0,936778 Rv1411c 0 Y n11-21c26/27o ExpAA=10.79 First60=10.78 PredHel=0 Topology=i * *
Rv1417 POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,762302 Rv1417 2 0 o20-42i54-71o ExpAA=41.01 First60=29.65 PredHel=2
Topology=i20-39o54-
71i
No No Rv1431 8 0 o41-64i144-163o183-
Topology=o42-64i145-
164o179 201i222Rv1431 CONSERVED MEMBRANE PROTEIN  Prediction No Prediction
 
Prediction Plasma membrane CytoplasmicMembrane 0,896079 201i222-244o295-316i323-342o348-368i375-393o 
ExpAA=179.01 First60=18.35 PredHel=8 - -244o295-316i323-
345o350-367i374-393o
Rv1434 HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Short sequence Extracellular 0,754419 Rv1434 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
PROBABLE PROTEIN EXPORT MEMBRANE PROTEIN N t N t l T l i43 65 95Rv1440  -    (TRANSLOCASE SUBUNIT) SECG
o  
cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,907253 Rv1440 2 0 o43-62i95-114o ExpAA=45.59 First60=18.81 PredHel=2
opo ogy= - o -
114i
Rv1441c PE-PGRS FAMILY PROTEIN Not Not plasma Extracell Extracellular 0,845612 Rv1441c 0 Y n4-14c32/33o ExpAA=0.94 First60=0.90 PredHel=0 Topology=o * *  cytoplasm extracellular membrane     
Rv1450c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,893109 Rv1450c 0 0 i ExpAA=1.27 First60=0.11 PredHel=0 Topology=o *
Rv1451 PROBABLE CYTOCHROME C OXIDASE ASSEMBLY FACTOR CTAB Not Not plasma Plasma membrane CytoplasmicMembrane 0 969574
Rv1451 8 0 i20-44o50-77i98-
118o124-144i165-189o226- ExpAA=184 52 First60=28 31 PredHel=8
Topology=i20-42o55-
77i97-119o123-      cytoplasm extracellular membrane  , 243i250-268o288-307i 
. . 145i152-171o175-
197i227-249o288-307i
Rv1452c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,816834 Rv1452c 0 0 i ExpAA=0.36 First60=0.07 PredHel=0 Topology=o
Rv1456c PROBABLE UNIDENTIFIED ANTIBIOTIC-TRANSPORT INTEGRAL MEMBRANE ABC TRANSPORTER
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,96256
Rv1456c 8 0 i16-39o72-92i101-
121o127-151i172-197o217-
241i248-270o276-297i 
ExpAA=174.26 First60=22.62 PredHel=8
Topology=i13-35o72-
94i101-123o128-
150i171-193o217-
239i246 265 275 297i- o -
Rv1457c PROBABLE UNIDENTIFIED ANTIBIOTIC-TRANSPORT INTEGRAL MEMBRANE ABC TRANSPORTER
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,954657
Rv1457c 6 0 i45-63o75-98i124-
146o152-175i182-202o237-258i ExpAA=134.20 First60=16.36 PredHel=6
Topology=i45-67o72-
94i115-137o152-
174i181 203o237 259i- -
Rv1459c 14 0 i39-57o77-97i118- Topology=i40-62o77-
Rv1459c POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,942945
   
133o201-223i235-253o259-
276i322-337o343-360i367-
388o408-429i441-459o471-
ExpAA=259.48 First60=21.09 PredHel=10
99i201-223o233-
255i366-388o408-
429i436-458o468-
492i504 490i503-522o527-549i
Rv1469 PROBABLE CATION TRANSPORTER P-TYPE ATPASE D CTPD Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,719848
Rv1469 7 0 o30-53i65-84o96-
123i266-286o292-316i596-
614o620-640i 
ExpAA=171.58 First60=22.34 PredHel=6
Topology=o30-52i65-
84o99-121i266-
288o298-320i596-618o
Rv1471 PROBABLE THIOREDOXIN TRXB1 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,708094 Rv1471 0 0 i ExpAA=0.02 First60=0.00 PredHel=0 Topology=i
Rv1476 POSSIBLE MEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,871114 Rv1476 1 0 o138-158i ExpAA=21.82 First60=0.04 PredHel=1 Topology=o138-160i
Rv1481 PROBABLE MEMBRANE PROTEIN Not Not plasma Plasma membrane Unknown 0 626256 Rv1481 3 0 o15-36i67-85o310- ExpAA=94 28 First60=22 00 PredHel=3 Topology=o15-37i67-  cytoplasm extracellular membrane  , 329i . . 86o307-329i
Rv1487 CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,755603 Rv1487 1 Y n3-14c19/20o43-65i ExpAA=45.66 First60=40.49 PredHel=2
Topology=i5-27o42-
64i *
Rv1489c hypothetical protein Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,664525 Rv1489c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1490 PROBABLE MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 937687
Rv1490 11 0 i37-56o96-121i133-
151o157-173i180-196o202- ExpAA=202 42 First60=21 02 PredHel=9
Topology=i37-59o101-
123i135-152o192-
214i226-245o312-  cytoplasm extracellular membrane  , 219i226-245o312-333i354-
375o381-398i410-429o 
. .
334i354-376o381-
398i411-433o
Rv1491c CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,958334
Rv1491c 6 0 i32-52o64-84i96-
121o149-170i177-197o209-229i ExpAA=133.39 First60=22.40 PredHel=6
Topology=i32-54o64-
81i94-116o148- 170i177-199o209-229i
Rv1500 PROBABLE GLYCOSYLTRANSFERASE Not Not plasma Cytoplasm CytoplasmicMembrane 0,765754 Rv1500 2 0 i224-247o259-284i ExpAA=46.38 First60=0.00 PredHel=2 Topology=i225- cytoplasm extracellular membrane     247o262-284i
Rv1508c 10 0 i110-129o217-
Topology=i112-
134o212-234i247-
Rv1508c ble membrane protein No Prediction No Prediction
No 
Prediction Plasma membrane CytoplasmicMembrane 0,943222
   
236i243-261o267-284i291-
315o321-340i404-423o443-
462i483-505o525-549i 
ExpAA=207.79 First60=0.11 PredHel=10 264o268-285i292-314o319-341i404-
423o428-450i484-
506o526-548i
Topology i33 55o65
Rv1510 conserved probable membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,95714
Rv1510 12 0 i38-57o63-86i112-
131o143-164i185-204o210-
229i241-262o274-293i313- ExpAA=239.41 First60=22.06 PredHel=10
= - -
87i108-127o142-
164i185-207o240-
262i316-338o353-333o353-375i382-402o408-428i 375i382-404o408-427i
Rv1517 CONSERVED HYPOTHETICAL TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,945957
Rv1517 6 0 o6-26i33-58o78-
99i152-179o191-212i233-251o ExpAA=131.24 First60=43.41 PredHel=6
Topology=o4-26i33-
55o78-100i153-
175o190-212i233-252o
Rv1521 PROBABLE FATTY-ACID-CoA LIGASE FADD25 (FATTY-ACID-CoA SYNTHETASE) (FATTY-ACID-CoA SYNTHASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  Cytoplasmic 0,599468 Rv1521 1 0 o229-252i ExpAA=37.82 First60=0.00 PredHel=1 Topology=o230-252i
Rv1522c 11 0 o20-42i199-
Topology=o20-42i214-
236o251-273i294-
Rv1522c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL12
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,792812
216o254-274i295-318o330-
353i382-404o824-843i850-
875o881-901i922-948o954-973i 
ExpAA=268.42 First60=22.92 PredHel=11 316o331-353i381-403o826-848i853-
875o881-903i916-
938 942 964i
*
o -
Not Not plasma Rv1539 4 0 i35-58o88-108i115- Topology=i36-58o86-Rv1539 PROBABLE LIPOPROTEIN SIGNAL PEPTIDASE LSPA  cytoplasm
 
extracellular
 
membrane Cytoplasm CytoplasmicMembrane 0,955091
   
132o152-178i ExpAA=84.32 First60=19.58 PredHel=4 108i115-132o158-180i
R 1548 PPE FAMILY PROTEIN Not Not plasma E t ll E t ll l 0 903741 R 1548 0 0 i E AA 6 53 Fi t60 5 68 P dH l 0 T l *v c   cytoplasm extracellular membrane x race x race u ar , v c    xp = . rs = . re e = opo ogy=o
Rv1554
PROBABLE FUMARATE REDUCTASE [MEMBRANE ANCHOR 
SUBUNIT] FRDC (FUMARATE DEHYDROGENASE) (FUMARIC Not Not plasma Plasma membrane CytoplasmicMembrane 0 957005 Rv1554 3 0 i22-43o63-84i104- ExpAA=65 55 First60=22 50 PredHel=3 Topology=i21-43o63-     
HYDROGENASE) cytoplasm extracellular membrane
 , 125o . . 85i106-125o
PROBABLE FUMARATE REDUCTASE [MEMBRANE ANCHOR Not Not plasma Rv1555 3 0 i18-45o65-83i103- Topology=i17-39o59-Rv1555 SUBUNIT] FRDD (FUMARATE DEHYDROGENASE) (FUMARIC 
HYDROGENASE)
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,964019
   
123o ExpAA=69.73 First60=26.37 PredHel=3 81i102-124o *
l 188
Rv1557 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL6
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,789473
Rv1557 5 0 o192-210i217-
239o245-268i289-313o325-354i ExpAA=114.52 First60=0.00 PredHel=5
Topo ogy=o -
210i217-239o249-
271i292-314o334-356i
Rv1558 CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,89538 Rv1558 0 0 i ExpAA=0.01 First60=0.00 PredHel=0 Topology=o
1 6 Not Not plasma i 0 89 01
Rv1565c 11 0 i36-53o59-79i99-
117o171-190i202-223o229- 212 8 i 60 1 96 10
Topology=o51-73i99-
121o171-190i202-
22 23 2 1i2 8Rv 5 5c CONSERVED HYPOTHETICAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane Cytoplasm cMembrane , 5 249i256-277o283-301i321-
339o359-377i412-432o 
ExpAA= .7 F rst = 4. PredHel= 4o 4- 5 5 -
280o285-304i317-
339o359-376i410-432o
Rv1566c Possible inv protein Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular 0,931531 Rv1566c 0 Y n7-18c30/31o ExpAA=22.71 First60=21.43 PredHel=1 Topology=i7-29o * *
Rv1567c Probable hypothetical membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,966989 Rv1567c 2 0 o34-59i66-86o ExpAA=45.29 First60=22.56 PredHel=2
Topology=i34-56o66-
88i
R 1572 CONSERVED HYPOTHETICAL PROTEIN Not Not Not plasma Sh t E t ll l 0 963131 R 1572 0 0 i E AA 0 00 Fi t60 0 00 P dH l 0 T l iv c   cytoplasm extracellular membrane or  sequence x race u ar , v c    xp = . rs = . re e = opo ogy=
Rv1575 Probable phiRV1 phage protein cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown 0,882858 Rv1575 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1587c Partial REP13E12 repeat protein Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,770904 Rv1587c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1591 PROBABLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,953545
Rv1591 4 0 i24-46o74-96i108-
130o167-187i ExpAA=90.20 First60=22.90 PredHel=4
Topology=i25-47o74-
96i108-130o167-189i
Probable ionic transporter integral membrane Not Not plasma
Rv1607 11 0 i7-24o30-49i61-
85o97-118i130-150o162-180i212-
Topology=i5-22o26-
48i61-83o96-118i130-
Rv1607      protein chaA
 
cytoplasm
 
extracellular
 
membrane Plasma membrane  CytoplasmicMembrane 0,972338 231o251-271i283-306o312-
334i341-359o 
ExpAA=225.70 First60=40.24 PredHel=11 152o162-181i212-
231o241-263i283-
305o315-334i341-359o
*
Rv1610 POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,93453
Rv1610 4 0 i20-40o60-83i90-
112o137-163i ExpAA=90.19 First60=22.79 PredHel=4
Topology=i19-41o61-
83i90-112o141-163i
Rv1614 Possible prolipoprotein diacylglyceryl transferases Lgt
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm  CytoplasmicMembrane 0,894927
Rv1614 7 0 o23-41i53-76o96-
116i123-143o197-214i226-
244o250 274i
ExpAA=148.20 First60=26.31 PredHel=6
Topology=o15-37i58-
75o95-117i197-
214o218 240i253 275o-  - -
Rv1615 Probable hypothetical membrane protein Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,962987 Rv1615 2 0 i77-97o103-130i ExpAA=44.44 First60=0.00 PredHel=2
Topology=i76-98o108-
130i
Rv1616 CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,944779
Rv1616 3 0 i12-29o68-91i98-
118o ExpAA=61.75 First60=18.83 PredHel=3
Topology=i12-29o69-
91i98-117o
Rv1619 CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,610652
Rv1619 5 0 o49-67i79-98o110-
134i428-446o458-478i ExpAA=86.66 First60=13.98 PredHel=4
Topology=i45-67o77-
99i112-134o457-479i
Rv1621c
PROBABLE 'COMPONENT LINKED WITH THE ASSEMBLY OF 
CYTOCHROME' TRANSPORT TRANSMEMBRANE ATP-BINDING Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,607016
Rv1621c 7 0 o6-27i39-59o116-
137i144-162o168-188i221- ExpAA=119.87 First60=40.85 PredHel=6
Topology=o4-26i39-
61o115-137i142- *
PROTEIN ABC TRANSPORTER CYDD 242o248-265i 164o221-243i248-270o
Topology=i7-29o78-
Rv1622c
Probable integral membrane cytochrome D ubiquinol 
oxidase (subunit II) cydB (Cytochrome BD-I oxidase 
subunit II)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,963776
Rv1622c 9 0 o6-24i63-81o87-
107i119-142o162-188i200-
221o227-247i254-275o303-326i 
ExpAA=181.39 First60=23.00 PredHel=8 100i121-143o165-187i200-222o227-
246i253-275o303-325i
Probable integral membrane cytochrome D ubiquinol Rv1623c 9 0 o20-41i53-71o91-
Topology=o19-41i53-
75o95-117i124-
Rv1623c
      
oxidase (subunit I) cydA (Cytochrome BD-I oxidase 
subunit I)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,953174
   
115i127-150o187-208i220-
242o339-361i373-394o429-451i 
ExpAA=200.54 First60=29.86 PredHel=9 146o185-207i220-
242o338-360i372-
394o429-451i
Rv1624c Probable conserved membrane protein Not Not plasma Plasma membrane CytoplasmicMembrane 0 970753 Rv1624c 6 0 i23-43o49-70i82- ExpAA=128 48 First60=31 62 PredHel=6
Topology=o20-42i49-
71o77-99i106-128o138-   cytoplasm extracellular membrane  , 99o105-126i138-156o162-187i . . 157i164-186o
Rv1625c MEMBRANE-ANCHORED ADENYLYL CYCLASE CYA (ATP PYROPHOSPHATE-LYASE) (ADENYLATE CYCLASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,912561
Rv1625c 6 0 i21-43o49-68i75-
93o99-116i123-142o154-177i ExpAA=128.49 First60=35.83 PredHel=6
Topology=i21-43o47-
69i71-93o99-118i123-
142o155-177i
*
Rv1628c CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,564953 Rv1628c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv1634 14 0 o20-43i55-74o86-
Topology=o20-42i55-
77o81-103i110-
Rv1634 Possible drug efflux membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,974888
104i111-132o144-167i174-
194o214-233i240-257o277-
296i303-325o337-359i366-
387 407
ExpAA=301.83 First60=27.31 PredHel=14
132o147-169i176-
198o213-234i241-
263o278-300i305-
327 337 359i366o - o - -
388o408-430i443-462o
Rv1635c Probable conserved transmembrane protein Not Not plasma Plasma membrane CytoplasmicMembrane 0 952027
Rv1635c 10 0 i59-77o131-
152i159-179o185-203i210- ExpAA=220 06 First60=0 84 PredHel=10
Topology=i104-
126o131-153i160-
179o183-202i209-   cytoplasm extracellular membrane  , 231o251-272i303-322o334-
352i364-383o389-407i 
. . 231o251-273i302-
324o334-356i363-
384o388-407i
Rv1639c CONSERVED HYPOTHETICAL MEMBRANE PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,882034
Rv1639c 4 0 o27-46i58-77o89-
109i121-141o ExpAA=83.92 First60=24.69 PredHel=4
Topology=o29-51i58-
75o90-112i119-141o
Rv1640c Possible lysyl-tRNA synthetase 2 lysX Not t l
Not 
t ll l
plasma 
b Cytoplasm Cytoplasmic 0,616396
Rv1640c 6 0 i77-98o118-139i146-
168 180 197i209 231 268 291i ExpAA=143.70 First60=0.10 PredHel=7
Topology=i82-104o119-
141i146-168o183-
202i209 231 268cy op asm ex race u ar mem rane o - - o -  - o -
290i612-631o
Rv1648 Probable transmembrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,962862
Rv1648 7 Y n19-30c38/39o71-
89i96-121o133-150i157-175o181-
198i205-224o230-247i 
ExpAA=149.53 First60=21.62 PredHel=7
Topology=i12-34o63-
85i98-117o132-
151i158-180o200-
219i224 246o
*
-
Rv1651c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,653533 Rv1651c 0 0 i ExpAA=2.85 First60=0.00 PredHel=0 Topology=o *
Rv1671 PROBABLE MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,956578
Rv1671 3 0 i24-57o69-87i107-
127o ExpAA=69.61 First60=27.49 PredHel=3
Topology=i31-53o68-
87i107-129o
6 2 PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT Not Not plasma i 0 9 3
Rv1672c 12 0 i20-45o51-70i82-
105o111-136i148-172o178- 26 6 i 60 29 2
Topology=i21-43o53-
70i90-112o116-
138i145-167o177-Rv1 7 c      PROTEIN
 
cytoplasm
 
extracellular
 
membrane Plasma membrane Cytoplasm cMembrane , 71 47 196i240-261o273-295i307-
326o332-353i365-385o397-418i 
ExpAA= 1.5 F rst = .11 PredHel=1 196i240-262o272-
294i307-326o331-
353i365-387o397-419i
Rv1678 8 0 i21-39o81-104i111- Topology=i21-43o75-
Rv1678 PROBABLE INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,966389
   
128o134-158i179-198o218-
237i244-261o267-289i 
ExpAA=170.51 First60=22.42 PredHel=8 94i99-121o136-158i179-198o218-
237i244-263o267-289i
Rv1686c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN ABC Not Not plasma Plasma membrane CytoplasmicMembrane 0 96439
Rv1686c 5 Y n2-12c17/18o33-
53i74-101o113-133i145-165o203- ExpAA=129 30 First60=39 56 PredHel=6
Topology=i2-20o30-
52i81-103o113-TRANSPORTER cytoplasm extracellular membrane  , 221i 
. .
135i142-164o198-220i
690 Not Not plasma i 0 90980 Rv1690 1 Y n18-29c36/37o100- i 60 2 3 2 Topology=i21-40o100-Rv1 PROBABLE LIPOPROTEIN LPRJ  cytoplasm
 
extracellular
 
membrane Extracell Cytoplasm cMembrane , 7
   
121i ExpAA=45.74 F rst = 1.4 PredHel= 122i * *
Topology=i21-43o47-
Rv1704c PROBABLE D-SERINE/ALANINE/GLYCINE TRANSPORTER PROTEIN CYCA
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,962315
Rv1704c 12 0 i26-43o49-69i103-
127o133-152i164-187o207-
229i250-269o281-306i343- ExpAA=264.60 First60=32.05 PredHel=12
69i98-120o130-
152i159-181o207-
229i249-271o281-
361o367-395i407-431o437-457i 303i340-362o372-
394i407-429o439-458i
Not Not plasma
Rv1707 11 Y n9-20c25/26o35-
54i61 77o83 101i113 131o137
Topology=o10-32i39-
61o76-98i105-127o137-
Rv1707 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,956102
- - - -
155i162-179o216-240i260-
282o294-312i317-337o349-377i 
ExpAA=234.40 First60=42.89 PredHel=11 155i162-179o214-
236i256-278o293-
312i314-336o356-378i
*
Rv1733c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,75703 Rv1733c 2 0 i41-63o164-185i ExpAA=45.20 First60=17.42 PredHel=2
Topology=i44-66o164-
186i *
Rv1735c HYPOTHETICAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,942134
Rv1735c 3 Y n2-12c17/18o27-
51i63-84o104-123i ExpAA=70.40 First60=27.07 PredHel=3
Topology=o32-54i67-
89o104-126i
Rv1736c PROBABLE NITRATE REDUCTASE NARX Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,659343
Rv1736c 5 0 o420-439i460-
485o505-524i544-565o597-615i ExpAA=112.54 First60=0.00 PredHel=5
Topology=o420-
439i460-482o502-
524i544-566o599-621i
R 1737 12 0 i5 23 43 60i72
Topology=i7-26o41-
60i72 94 98 120i133
Rv1737c POSSIBLE NITRATE/NITRITE TRANSPORTER NARK2 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,97694
v c   - o - -
91o97-120i132-151o157-182i203-
224o244-262i274-291o297-
321i328-347o367-385i
ExpAA=258.15 First60=40.30 PredHel=12
- o - -
155o160-182i212-
234o244-266i273-
290o300-322i329- 
348o363-385i
Rv1739c PROBABLE SULPHATE-TRANSPORT TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0,920732
Rv1739c 10 0 i29-49o55-72i79-
98o104-127i139-162o182-200i212-ExpAA=234.93 First60=28.19 PredHel=11
Topology=i29-51o55-
72i79-98o108-130i137-
159o182-204i211-ABC TRANSPORTER cytoplasm extracellular membrane  234o254-274i333-366o386-414i 233o258-280i323-
345o350-367i388-410o
Rv1743 PROBABLE TRANSMEMBRANE SERINE/THREONINE-PROTEIN KINASE E PKNE (PROTEIN KINASE E) (STPK E)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,551072 Rv1743 1 0 o337-359i ExpAA=22.34 First60=0.00 PredHel=1 Topology=o337-359i
Not Not Not plasma Topology=i12 34o49Rv1744c PROBABLE MEMBRANE PROTEIN  cytoplasm
 
extracellular
  
membrane Extracell CytoplasmicMembrane 0,829343 Rv1744c 0 0 i ExpAA=46.94 First60=34.81 PredHel=2
- -
71i * *
Rv1747 6 0 i614-633o653- Topology=i613-
Rv1747 PROBABLE CONSERVED TRANSMEMBRANE ATP-BINDING PROTEIN ABC TRANSPORTER
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,849049
   
672i693-719o739-760i767-
788o837-856i 
ExpAA=144.30 First60=0.00 PredHel=6 635o655-677i697-719o739-761i768-
790o837-856i
Rv1748 HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,721928 Rv1748 1 0 o20-45i ExpAA=22.94 First60=22.94 PredHel=1 Topology=o23-45i
Rv1749c POSSIBLE INTEGRAL MEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm CytoplasmicMembrane 0,959506
Rv1749c 5 0 o20-39i51-74o94-
111i118-141o153-172i ExpAA=89.52 First60=28.59 PredHel=4
Topology=o20-38i51-
73o117-139i151-173o
Rv1753c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,696874 Rv1753c 0 0 i ExpAA=9.03 First60=0.63 PredHel=0 Topology=o *
1 Not Not plasma 0 9 0066 1 1 0 i6 86 20 1 i 60 0 00 1 i6 89Rv 754c CONSERVED HYPOTHETICAL PROTEIN cytoplasm  extracellular
  
membrane Extracell Unknown , 4 Rv 754c   7- o ExpAA= .7 F rst = . PredHel= Topology= 7- o
Rv1755c PROBABLE PHOSPHOLIPASE C 4 (FRAGMENT) PLCD Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,644693 Rv1755c 0 0 i ExpAA=1.95 First60=0.63 PredHel=0 Topology=o
Rv1759c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,772198 Rv1759c 0 0 i ExpAA=93.03 First60=0.63 PredHel=0 Topology=o *
Rv1761c HYPOTHETICAL EXPORTED PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm CytoplasmicMembrane 0,713217 Rv1761c 1 0 o12-37i ExpAA=23.94 First60=22.75 PredHel=1 Topology=o15-37i * *
R 1768 PE PGRS FAMILY PROTEIN Not Not Not plasma E t ll E t ll l 0 745297 R 1768 0 Y 4 15 33/34 E AA 8 92 Fi t60 0 24 P dH l 0 T l *v -   cytoplasm extracellular membrane x race x race u ar , v    n - c o xp = . rs = . re e = opo ogy=o
Rv1779c HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN cytoplasm Not Not plasma Cytoplasm Cytoplasmic 0 772126 Rv1779c 4 0 o41-62i74-91o111- ExpAA=87 18 First60=20 62 PredHel=4 Topology=i41-63o68-   extracellular membrane , 132i286-305o . . 90i110-132o283-305i
Rv1782 PROBABLE CONSERVED MEMBRANE PROTEIN Not t l extracellular
Not plasma 
b Cytoplasm Unknown 0,528552 Rv1782 1 0 i53-76o ExpAA=22.65 First60=7.20 PredHel=1 Topology=i54-76ocy op asm mem rane
Rv1786 PROBABLE FERREDOXIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,701845 Rv1786 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Not Not plasma
Rv1795 11 0 i137-161o167-
188i200-219o225-244i251-
Topology=i136-
158o168-190i203-
220o224-246i251-Rv1795 CONSERVED HYPOTHETICAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,94319 270o276-296i359-378o384-
402i414-433o439-459i480-500o 
ExpAA=227.10 First60=9.30 PredHel=10 270o274-296i357-
379o411-433i440-
462o477-499i
Rv1796
PROBABLE PROLINE RICH MEMBRANE-ANCHORED MYCOSIN 
MYCP5 (SERINE PROTEASE) (SUBTILISIN-LIKE PROTEASE) Not cytoplasm extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane 0,805054
Rv1796 1 Y n16-27c39/40o554-
578i ExpAA=40.09 First60=17.04 PredHel=2
Topology=i12-34o551-
573i * *(SUBTILASE-LIKE) (MYCOSIN-5)  
Rv1797 CONSERVED MEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,804741 Rv1797 2 0 i12-31o43-63i ExpAA=44.47 First60=38.79 PredHel=2
Topology=i7-29o44-
66i *
Rv1799 PROBABLE LIPOPROTEIN LPPT Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown 0,911162 Rv1799 0 Y n14-29c34/35o ExpAA=22.18 First60=22.17 PredHel=1 Topology=i12-34o * *
N t N t N t lRv1803c PE-PGRS FAMILY PROTEIN o  cytoplasm
o  
extracellular
o  p asma 
membrane Extracell Extracellular 0,881938 Rv1803c 0 0 i ExpAA=0.11 First60=0.05 PredHel=0 Topology=o
Rv1810 CONSERVED HYPOTHETICAL PROTEIN Not Not Not plasma Cytoplasm Unknown 0,695093 Rv1810 0 Y n16-27c35/36o ExpAA=23.71 First60=19.10 PredHel=1 Topology=i13-32o * *  cytoplasm extracellular membrane     
Rv1811 POSSIBLE Mg2+ TRANSPORT P-TYPE ATPASE C MGTC Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,934661
Rv1811 4 0 o6-24i36-55o67-
85i97-127o ExpAA=81.49 First60=37.43 PredHel=4
Topology=o4-26i33-
55o59-81i102-124o
Rv1814 MEMBRANE-BOUND C-5 STEROL DESATURASE ERG3 (STEROL-C5-DESATURASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,910368
Rv1814 3 Y n5-18c25/26o49-
79i91-108o158-177i ExpAA=77.55 First60=22.59 PredHel=3
Topology=o4-23i56-
78o91-108i
Rv1819c PROBABLE DRUGS-TRANSPORT TRANSMEMBRANE ATP-BINDING PROTEIN ABC TRANSPORTER
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,76478
Rv1819c 5 0 o20-44i65-86o121-
141i214-235o255-277i ExpAA=128.89 First60=21.69 PredHel=6
Topology=o22-44i65-
87o120-139i214-
236o251-273i332-354o
PROBABLECDP-DIACYLGLYCEROL--GLYCEROL-3-PHOSPHATE 3-
PHOSPHATIDYLTRANSFERASE PGSA2 (PGP SYNTHASE) N t N t l R 1822 5 0 20 47i68 90 96 T l i22 44 81Rv1822     (PHOSPHATIDYLGLYCEROPHOSPHATE SYNTHASE) (3-
PHOSPHATIDYL-1'-GLYCEROL-3'PHOSPHATE SYNTHASE)
o  
cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,941714
v    o - - o -
116i128-146o152-181i ExpAA=92.04 First60=23.87 PredHel=4
opo ogy= - o -
103i124-146o156-178i
Rv1824 CONSERVED HYPOTHETICAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,972714
Rv1824 4 0 i12-32o38-55i67-
85o91-109i ExpAA=81.12 First60=41.44 PredHel=4
Topology=i13-32o36-
55i67-86o90-109i
Rv1826 PROBABLE GLYCINE CLEAVAGE SYSTEM H PROTEIN GCVH Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown 0,820063 Rv1826 0 0 i ExpAA=0.20 First60=0.19 PredHel=0 Topology=o
Rv1827 CONSERVED HYPOTHETICAL PROTEIN CFP17 cytoplasm Not Not plasma Cytoplasm Cytoplasmic 0 657977 Rv1827 0 0 i ExpAA=0 00 First60=0 00 PredHel=0 Topology=o   extracellular membrane ,     . .
Rv1836c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,780464 Rv1836c 1 0 i115-139o ExpAA=22.72 First60=0.00 PredHel=1 Topology=i114-136o
Rv1840c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,79107 Rv1840c 0 Y n3-14c32/33o ExpAA=3.13 First60=2.10 PredHel=0 Topology=o *
N t N t l R 1845 4 Y 3 14 21/22 37 T l 4 22i35Rv1845c CONSERVED HYPOTHETICAL TRANSMEMBRANE PROTEIN o  cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,767389
v c   n - c o -
57i69-85o91-111i282-307o ExpAA=89.73 First60=43.01 PredHel=4
opo ogy=o - -
57o85-107i282-304o *
Topology=i9 31o58
Rv1858 PROBABLE MOLBDENUM-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER MODB
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,951306
Rv1858 6 0 i12-31o51-77i89-
110o122-148i175-197o234-255i ExpAA=132.81 First60=27.79 PredHel=6
- -
77i90-112o127-
149i175-197o234-256i
Rv1860
ALANINE AND PROLINE RICH SECRETED PROTEIN APA 
(FIBRONECTIN ATTACHMENT PROTEIN) (Immunogenic 
protein MPT32) (Antigen MPT-32) (45-kDa
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular 0,922215 Rv1860 0 Y n15-33c39/40o ExpAA=20.87 First60=20.87 PredHel=1 Topology=i13-35o * *     
glycoprotein) (45/47 kDa antigen)
Rv1861 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,971807 Rv1861 3 0 o20-40i47-70o76-98i ExpAA=63.43 First60=34.27 PredHel=3
Topology=i19-36o46-
68i75 97cy op asm ex race u ar mem rane - o
Rv1863c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 968357
Rv1863c 7 0 i28-46o52-69i90-
110o122 139i160 179o199 ExpAA=150 99 First60=30 01 PredHel=7
Topology=i26-48o52-
69i90-112o116-    cytoplasm extracellular membrane  , - - -223i235-254o 
. . 138i159-181o201-
223i230-252o
Rv1877 14 0 i28-52o64-82i94-
Topology=i33-55o65-
82i94-116o126-
Rv1877 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,955359
113o119-140i152-170o182-
205i212-234o240-263i275-
303o323-341i348-365o377-
398i419
ExpAA=307.56 First60=22.81 PredHel=14
145i152-174o184-
206i215-237o241-
263i276-307o322-
341i348 365 375- o -
397i414-436o479-501i
Rv1881c POSSIBLE CONSERVED LIPOPROTEIN LPPE Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,606053 Rv1881c 0 Y n5-16c25/26o ExpAA=15.64 First60=15.63 PredHel=1 Topology=i5-27o * *
R 1885 CONSERVED HYPOTHETICAL PROTEIN t l Not Not plasma C t l C t l i 0 580085 R 1885 0 Y 10 21 33/34 E AA 18 90 Fi t60 18 90 P dH l 1 T l i7 29 *v c   cy op asm extracellular membrane y op asm y op asm c , v c   n - c o xp = . rs = . re e = opo ogy= - o
SECRETED ANTIGEN 85-B FBPB (85B) (ANTIGEN 85 Not Not plasmaRv1886c COMPLEX B) (MYCOLYL TRANSFERASE 85B) (FIBRONECTIN-
BINDING PROTEIN B) (EXTRACELLULAR ALPHA-ANTIGEN)
 
cytoplasm extracellular
  
membrane Extracell Extracellular 0,908121 Rv1886c 0 Y n20-31c40/41o ExpAA=22.90 First60=22.08 PredHel=1 Topology=i20-42o * *
Rv1888c POSSIBLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,929118
Rv1888c 3 0 o31-57i124-143o155-
176i ExpAA=68.78 First60=23.34 PredHel=3
Topology=o35-57i124-
146o156-175i
Rv1891 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,607064 Rv1891 0 Y n5-16c24/25o ExpAA=2.31 First60=2.29 PredHel=0 Topology=o *
Not Not plasma Topology=i29-51o55-Rv1892 PROBABLE MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Cytoplasm Unknown 0,955697 Rv1892 2 0 i28-48o54-78i ExpAA=44.47 First60=28.40 PredHel=2 77i
Topology=i12-34o49-
Rv1902c PROBABLE SIALIC ACID-TRANSPORT INTEGRAL MEMBRANE PROTEIN NANT
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,965115
Rv1902c 12 0 i12-38o50-71i78-
98o104-124i145-163o169-188i217-
235o263-282i289-306o312-
335i347 367 379 398i
ExpAA=210.68 First60=34.47 PredHel=10
71i84-106o145-
167i211-233o261-
283i290-307o311-- o -  333i345-367o377-399i
Not Not plasma Rv1903 3 Y n8-20c28/29o38- Topology=i5-27o37-Rv1903 PROBABLE CONSERVED MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,971142
   
58i65-89o101-124i ExpAA=86.85 First60=41.51 PredHel=4 58i65-87o102-124i *
Rv1906c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,971705 Rv1906c 0 Y n10-20c32/33o ExpAA=20.62 First60=20.52 PredHel=1 Topology=o10-32i * *
Rv1910c PROBABLE EXPORTED PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane 0,88758 Rv1910c 0 Y n8-21c25/26o ExpAA=21.06 First60=19.70 PredHel=1 Topology=o4-26i *
Rv1911c PROBABLE LIPOPROTEIN LPPC Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,653353 Rv1911c 0 Y n10-21c26/27o ExpAA=3.57 First60=3.52 PredHel=0 Topology=o * *
R 1917 PPE FAMILY PROTEIN Not Not plasma E t ll E t ll l 0 73201 R 1917 0 0 i E AA 11 00 Fi t60 3 05 P dH l 0 T lv c   cytoplasm extracellular membrane x race x race u ar , v c    xp = . rs = . re e = opo ogy=o
Rv1918c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,584932 Rv1918c 0 0 i ExpAA=71.79 First60=24.39 PredHel=0 Topology=o *
Rv1924c HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,959121
Rv1924c 3 0 i32-53o59-79i100-
123o ExpAA=63.76 First60=24.26 PredHel=3
Topology=i32-54o59-
81i101-123o
Rv1926c IMMUNOGENIC PROTEIN MPT63 (ANTIGEN MPT63/MPB63) (16 kDa IMMUNOPROTECTIVE EXTRACELLULAR PROTEIN)
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular 0,762515 Rv1926c 0 Y n10-21c29/30o ExpAA=22.82 First60=22.70 PredHel=1 Topology=i12-34o *
Rv1949c CONSERVED HYPOTHETICAL PROTEIN Not Not plasma Cytoplasm Cytoplasmic 0 594209 Rv1949c 0 0 i ExpAA=0 00 First60=0 00 PredHel=0 Topology=o  cytoplasm extracellular membrane ,     . .
Rv1964 CONSERVED HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0,924104 Rv1964 4 0 o62-81i159-181o201- ExpAA=115.68 First60=4.77 PredHel=5
Topology=i60-82o97-
119i159-181o201-YRBE3A cytoplasm extracellular membrane  221i241-264o 220i241-263o
196 0 i20 3 3 6 i1 2 Topology=i51-73o103-Rv1965 CONSERVED HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN YRBE3B
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,92611
Rv 5 5  - 7o4 - 7 5 -
174o202-225i237-261o ExpAA=124.30 First60=19.72 PredHel=5 125i152-174o204-226i239-261o
Rv1968 MCE-FAMILY PROTEIN MCE3C cytoplasm extracellular Not plasma membrane Extracell Unknown 0,515079 Rv1968 0 Y n10-21c26/27o ExpAA=20.58 First60=20.56 PredHel=1 Topology=i9-31o *
Not Not plasmaRv1972 PROBABLE CONSERVED MCE ASSOCIATED MEMBRANE PROTEIN  cytoplasm extracellular
  
membrane Plasma membrane Unknown 0,553774 Rv1972 1 0 o38-58i ExpAA=22.51 First60=22.49 PredHel=1 Topology=o38-60i
Rv1974 PROBABLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,78416 Rv1974 0 Y n12-23c28/29o ExpAA=21.46 First60=21.04 PredHel=1 Topology=i12-34o * *
Rv1975 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,587404 Rv1975 0 Y n8-19c27/28o ExpAA=7.36 First60=6.77 PredHel=0 Topology=o * *
Rv1979c 12 0 i14-34o46-69i90-
3 i 6 8 2 6
Topology=i13-35o50-
72i92-114o134-
6i 68 90 2 3Rv1979c POSSIBLE CONSERVED PERMEASE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,966317
114o1 4-155 1 7-1 5o 1 -
235i256-278o298-319i348-
367o373-396i416-434o446-467i 
ExpAA=263.49 First60=34.73 PredHel=12 15 1 -1 o 1 -235i256-278o298-
320i348-367o377-
396i417 439o449 471i- -
Rv1980c IMMUNOGENIC PROTEIN MPT64 (ANTIGEN MPT64/MPB64) Not t l extracellular
Not plasma 
b Extracell Extracellular 0,939275 Rv1980c 0 Y n8-18c23/24o ExpAA=15.72 First60=15.71 PredHel=1 Topology=i5-24o *cy op asm mem rane
Rv1983 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,594933 Rv1983 0 Y n3-11c16/17o ExpAA=22.00 First60=0.02 PredHel=0 Topology=o
Rv1986 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,965181
Rv1986 6 0 o6-27i39-62o68-
86i107-124o144-166i178-198o ExpAA=117.19 First60=44.74 PredHel=5
Topology=o5-27i36-
58o68-87i144-166o176-
198i
*
Rv1987 POSSIBLE CHITINASE Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,862792 Rv1987 0 Y n14-32c37/38o ExpAA=22.63 First60=22.60 PredHel=1 Topology=i13-35o *
Rv1992c PROBABLE METAL CATION TRANSPORTER P-TYPE ATPASE G CTPG
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,580793
Rv1992c 5 0 i158-176o182-
201i382-405o411-437i710-737o ExpAA=117.35 First60=0.04 PredHel=5
Topology=i160-
182o204-226i378-
400o410 432i710 732o- -
Topology=i64-81o85-
Rv1997 PROBABLE METAL CATION TRANSPORTER P-TYPE ATPASE A CTPF
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,872401
Rv1997 10 0 i64-82o88-104i251-
269o281-306i710-728o734-
752i773-794o806-823i843-
862o874 897i
ExpAA=207.62 First60=0.27 PredHel=10
104i247-269o284-
306i701-723o728-
750i773-795o808--  825i838-860o875-897i
Rv1999c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,955864
Rv1999c 12 0 i20-45o51-72i93-
120o126-143i155-175o187-
206i227-250o270-301i322- ExpAA=239.16 First60=35.21 PredHel=10
Topology=i24-46o51-
73i94-116o121-
143i150-172o187- * *
341o347-366i378-394o400-419i 206i227-249o274-296i345-367o382-415i
Rv2025c POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,852654
Rv2025c 6 0 i48-72o78-95i116-
138o144-167i188-206o212-229i ExpAA=110.61 First60=13.85 PredHel=4
Topology=i48-70o112-
134i146-165o203-225i
Rv2039c Probable sugar-transport integral membrane protein ABC transporter
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,954641
Rv2039c 6 0 i12-37o79-100i112-
132o144-161i198-221o241-264i ExpAA=132.36 First60=22.97 PredHel=6
Topology=i13-35o78-
100i112-134o144-
161i199 221 241 263i- o -
Topology=i20-39o73-
Rv2040c Probable sugar-transport integral membrane protein ABC transporter
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,966292
Rv2040c 8 0 i20-39o65-95i107-
127o133-151i158-180o213-
233i245-263o269-287i 
ExpAA=172.36 First60=21.16 PredHel=8 95i102-124o134-151i158-180o202-
224i231-253o263-285i
*
Rv2044c CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane CytoplasmicMembrane 0,893103
Rv2044c 1 Y n3-14c18/19o80-
102i ExpAA=39.45 First60=14.93 PredHel=2
Topology=i2-19o80-
102i
Rv2050 CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Cytoplasmic 0,70815 Rv2050 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv2051c Polyprenol-monophosphomannose synthase Ppm1 Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,692408
Rv2051c 8 0 i21-39o45-63i70-
89o95-117i124-144o164-191i203-
225o510-527i 
ExpAA=155.08 First60=35.75 PredHel=7
Topology=i21-39o43-
60i67-89o99-121i128-
150o165-187i206-228o
Rv2053c PROBABLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,932369
Rv2053c 2 Y n4-15c20/21o30-
52i73-98o ExpAA=64.48 First60=41.32 PredHel=3
Topology=o5-27i29-
51o75-97i
Rv2057c Probable ribosomal protein L33 cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,644083 Rv2057c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Not Not plasma Rv2060 3 Y n4 15c23/24o39 Topology=i5 22o42Rv2060 Possible conserved integral membrane protein  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,946398
   - -
67i79-103o109-129i ExpAA=91.22 First60=40.64 PredHel=4
- -
64i76-98o108-130i *
Rv2076c HYPOTHETICAL PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane Unknown 0,956575 Rv2076c 2 0 i24-43o49-69i ExpAA=41.94 First60=33.16 PredHel=2
Topology=i24-46o50-
69icy op asm ex race u ar mem rane
Rv2077c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  Unknown 0,84115 Rv2077c 0 0 i ExpAA=37.37 First60=0.00 PredHel=2
Topology=i274-
296o300-322i
Rv2080 Possible lipoprotein lppJ Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown 0,764532 Rv2080 0 Y n16-26c30/31o ExpAA=16.08 First60=16.07 PredHel=1 Topology=i12-34o *
Not Not plasmaRv2082 Rv2082  cytoplasm extracellular
  
membrane Extracell Cellwall 0,817598 Rv2082 0 0 i ExpAA=0.27 First60=0.00 PredHel=0 Topology=o
Rv2083 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,598209 Rv2083 0 0 i ExpAA=1.17 First60=0.29 PredHel=0 Topology=o
Rv2091c Probable membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown 0,972061 Rv2091c 1 0 i136-161o ExpAA=23.52 First60=0.00 PredHel=1 Topology=i138-160o
Rv2093c Probable Sec-independent protein translocase transmembrane protein tatC
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,94347
Rv2093c 6 0 i38-56o108-128i140-
163o187-213i225-241o247-267i ExpAA=128.21 First60=21.23 PredHel=6
Topology=i38-60o108-
130i142-164o195-
217i224 243o247 269i- -
Rv2094c PROBABLE SEC-INDEPENDENT PROTEIN TRANSLOCASE MEMBRANE-BOUND PROTEIN TATA cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Unknown 0,940894 Rv2094c 1 0 o6-22i ExpAA=18.04 First60=18.04 PredHel=1 Topology=o5-22i  
Rv2098c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,861223 Rv2098c 0 0 i ExpAA=0.03 First60=0.00 PredHel=0 Topology=o
Rv2111c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,840194 Rv2111c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv2113 Probable integral membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,942146
Rv2113 8 0 i45-65o80-102i114-
133o139-162i174-196o208-
226i271-302o331-351i
ExpAA=173.19 First60=16.51 PredHel=8
Topology=i41-63o78-
100i105-124o139-
161i174-196o206-
223i280 302 330 349i - o -
Rv2114 HYPOTHETICAL PROTEIN No P di ti No Prediction
No 
P di ti Cytoplasm Unknown 0,717276 Rv2114 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=ore c on re c on
Rv2116 Probable conserved lipoprotein lppK Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,553299 Rv2116 0 Y n7-18c23/24o ExpAA=4.75 First60=4.75 PredHel=0 Topology=o * * *
Rv2120c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,974762
Rv2120c 4 Y n4-19c31/32o47-
65i77-99o105-124i136-159o ExpAA=102.62 First60=41.71 PredHel=5
Topology=i5-27o42-
64i77-99o104-123i136-
158o
*
Rv2126c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular 0,859531 Rv2126c 0 0 i ExpAA=1.05 First60=0.06 PredHel=0 Topology=o *
Rv2127 12 0 i28-48o54-77i98-
Topology=i26-45o55-
77i98-120o135-
Rv2127 Probable L-asparagine permease ansP1 Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,969664
124o136-157i169-189o209-
230i251-272o300-321i342-
363o375-394i415-433o439-459i 
ExpAA=259.39 First60=27.83 PredHel=12 157i162-184o208-230i251-273o293-
315i341-363o368-
390i411 433 437 459i
*
- o -
Rv2128 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane Unknown 0,966523 Rv2128 2 0 i20-39o45-63i ExpAA=41.91 First60=39.01 PredHel=2 Topology=i20-37o41- *   cytoplasm extracellular membrane      63i
R 2136 Not Not plasma Pl b C t l i M b 0 92681 Rv2136c 5 0 i86-104o116- E AA 125 26 Fi t60 15 13 P dH l 5
Topology=i86-104o114-
136i187 209 224v c cytoplasm extracellular membrane asma mem rane y op asm c em rane , 135i184-203o223-242i254-275o xp = . rs = . re e = - o -246i253-275o
Not Not plasmaRv2140c CONSERVED HYPOTHETICAL PROTEIN TB18.6 cytoplasm  extracellular
  
membrane Extracell Cytoplasmic 0,727571 Rv2140c 0 0 i ExpAA=0.13 First60=0.00 PredHel=0 Topology=o
Rv2142c HYPOTHETICAL PROTEIN No P di ti No Prediction
No 
P di ti Cytoplasm Cytoplasmic 0,592548 Rv2142c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=ire c on re c on
Rv2144c Probable transmembrane protein Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Unknown 0,924136 Rv2144c 1 Y n3-14c19/20o29-47i ExpAA=39.80 First60=39.80 PredHel=2
Topology=i2-21o25-
44i *
Rv2146c Possible conserved transmembrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,887527 Rv2146c 3 0 o6-25i37-55o75-95i ExpAA=46.80 First60=25.10 PredHel=2
Topology=o4-26i70-
92o
Rv2154c FtsW-like protein FtsW Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,959704
Rv2154c 10 0 i57-78o90-110i122-
142o162-179i191-208o214-
231i236 256o312 339i351 ExpAA=211.14 First60=4.62 PredHel=10
Topology=i56-78o88-
110i123-142o152-
174i186-208o212-- - -
375o387-409i 231i236-255o316-338i351-373o383-405i
Probable phospho-N-acetylmuramoyl- Not Not plasma
Rv2156c 10 0 o6-27i48-68o80-
100i120-137o157-177i189-
Topology=o4-26i53-
75o79-100i121-
Rv2156c  pentappeptidetransferase MurX
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,972756 211o231-248i255-274o280-
301i322-350o 
ExpAA=207.88 First60=31.18 PredHel=10 140o155-177i189-
211o231-248i255-
277o281-303i334-356o
*
Rv2162c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular 0,826276 Rv2162c 0 0 i ExpAA=0.97 First60=0.90 PredHel=0 Topology=o *
Rv2164c PROBABLE CONSERVED PROLINE RICH MEMBRANE PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell  Unknown 0,82596 Rv2164c 1 0 i122-142o ExpAA=21.43 First60=0.00 PredHel=1 Topology=i122-144o
R 2169 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma C t l U k 0 933126 R 2169 2 0 i43 62 68 90i E AA 41 20 Fi t60 16 76 P dH l 2 Topology=i45-62o67-v c    cytoplasm extracellular membrane y op asm n nown , v c   - o -  xp = . rs = . re e = 89i
Rv2171 Probable conserved lipoprotein lppM No Prediction No Prediction
No 
Prediction Extracell  Unknown 0,77289
Rv2171 1 Y n10-21c27/28o189-
210i ExpAA=37.06 First60=14.42 PredHel=1 Topology=i188-210o * 
Rv2174 14 0 i40-58o78-100i112- Topology=i36-58o78-100i112-134o171-
Rv2174 Possible conserved integral membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,963473
132o171-191i203-221o233-
249i256-272o278-303i315-
344o356-378i390-408o414-
38i 0
ExpAA=262.49 First60=16.43 PredHel=12 193i198-220o235-257i278-300o315-
337i344-366o386-4 45 408i415-437o476-498i
PROBABLE TRANSMEMBRANE SERINE/THREONINE-PROTEIN Not Not plasmaRv2176    KINASE L PKNL (PROTEIN KINASE L) (STPK L)
 
cytoplasm
 
extracellular
 
membrane Cytoplasm CytoplasmicMembrane 0,61773 Rv2176 1 0 i370-391o ExpAA=40.77 First60=0.02 PredHel=1 Topology=i370-392o
R 2180 P b bl d i t l b t i Not Not plasma Pl b C t l i M b 0 930208 Rv2180c 6 0 i17-37o65-87i94- E AA 128 64 Fi t60 22 78 P dH l 5
Topology=o15-37i58-
80 134 156i163v c ro a e conserve  n egra  mem rane pro e n cytoplasm extracellular membrane asma mem rane y op asm c em rane , 115o135-157i164-185o191-211i xp = . rs = . re e = o - -185o190-212i
Rv2181 Probable conserved integral membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,955415
Rv2181 11 0 o16-35i62-80o100-
121i142-165o191-212i219-
238o281-298i305-324o330- ExpAA=223.99 First60=22.03 PredHel=10
Topology=i17-39o100-
122i143-165o190-
212i219-238o281-
303i310 327o331346i351-369o389-408i - -346i351-369o389-408i
l i25 47 67
Rv2193 PROBABLE CYTOCHROME C OXIDASE (SUBUNIT III) CTAE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,972356
Rv2193 5 0 i24-47o67-90i102-
119o139-163i183-202o ExpAA=109.17 First60=22.52 PredHel=5
Topo ogy= - o -
89i102-119o139-
161i180-202o
Rv2194 Probable Ubiquinol-cytochrome C reductase QcrC(cytochrome C subunit)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,704631
Rv2194 1 Y n25-36c54/55o259-
278i ExpAA=41.77 First60=21.76 PredHel=2
Topology=i25-47o259-
278i * *
219 3 0 i96 11 13 1 i202 i9 119 13Rv2195 Probable Rieske iron-sulfur protein QcrA Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,807149
Rv 5   - 7o 7- 57 -
227o ExpAA=67.55 First60=0.00 PredHel=3
Topology= 7- o 4-
156i202-224o
Rv2196 Probable Ubiquinol-cytochrome C reductase QcrB ( t h B b it)
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,947994
Rv2196 9 0 i43-69o113-134i146-
166o178-200i212-237o267- ExpAA=193.79 First60=15.11 PredHel=9
Topology=o46-68i115-
134o144-166i178-
200o215-237i267-cy oc rome  su un cy op asm ex race u ar mem rane 286i336-355o375-402i414-434o 289o333-355i375-
397o412-434i
Rv2197c Probable conserved transmembrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,941848
Rv2197c 4 0 i23-44o64-85i152-
175o181-201i ExpAA=89.71 First60=22.60 PredHel=4
Topology=i25-47o62-
84i152-174o180-202i
Rv2198c PROBABLE CONSERVED MEMBRANE PROTEIN MMPS3 Not cytoplasm extracellular
plasma 
membrane Extracell Unknown 0,968713 Rv2198c 1 0 o98-121i ExpAA=22.66 First60=0.00 PredHel=1 Topology=o98-120i
Rv2199c Possible conserved integral membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,954956
Rv2199c 4 0 i7-30o36-56i90-
110o116-134i ExpAA=81.50 First60=43.94 PredHel=3
Topology=i7-29o34-
56i108-130o *
2200 PROBABLE TRANSMEMBRANE CYTOCHROME C OXIDASE Not Not plasma i 0 86221 Rv2200c 3 0 i31-51o71-95i116- 6 8 i 60 20 00 3 Topology=i31-53o73-Rv c      (SUBUNIT II) CTAC
 
cytoplasm
 
extracellular
 
membrane Cytoplasm  Cytoplasm cMembrane ,7
   
136o ExpAA= 5.5 F rst = . PredHel= 95i116-138o * *
Rv2203 POSSIBLE CONSERVED MEMBRANE PROTEIN cytoplasm Not extracellular
plasma 
membrane Extracell Unknown 0,919375 Rv2203 1 0 i75-97o ExpAA=22.80 First60=0.01 PredHel=1 Topology=o75-97i
Rv2206 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,93627 Rv2206 2 0 i31-49o55-75i ExpAA=41.93 First60=26.79 PredHel=2
Topology=i30-49o53-
75i
Rv2208 Probable cobalamin 5'-phosphate synthase CobS Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,912694
Rv2208 5 Y n4-15c21/22o31-
52i107-126o132-152i173-192o198-
217i 
ExpAA=121.00 First60=28.67 PredHel=4 Topology=i33-55o112-143i164-186o196-218i * *
Rv2209 12 0 i20-43o55-75i84-
Topology=i21-43o48-
70i83-105o110-
Rv2209 Probable conserved integral membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,968172
103o109-132i153-171o183-
201i239-259o265-283i295-
316o322-347i359-382o388-406i 
ExpAA=263.52 First60=32.93 PredHel=12 132i153-172o187-209i233-255o265-
284i291-313o328-
350i359-381o386-408i
Rv2219 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane Unknown 0 768973 Rv2219 2 0 i46 67o73 93i ExpAA=44 21 First60=14 82 PredHel=2 Topology=i45-67o71- *   cytoplasm extracellular membrane  ,    - -  . . 93i
Rv2220 GLUTAMINE SYNTHETASE GLNA1 (GLUTAMINE SYNTHASE) (GS-I) cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic 0,552937 Rv2220 0 0 i ExpAA=0.06 First60=0.00 PredHel=0 Topology=o
Rv2232 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,553663 Rv2232 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv2235 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,941477
Rv2235 3 0 o12-33i178-194o214-
237i ExpAA=54.40 First60=22.47 PredHel=3
Topology=o11-33i172-
194o214-236i
Rv2253 Possible secreted unknown protein cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown 0,680079 Rv2253 0 Y n10-21c28/29o ExpAA=1.94 First60=1.92 PredHel=0 Topology=o * *
22 i i Not Not plasma i 0 96 8 Rv2254c 4 0 o20-41i62-88o94- 8 2 i 60 22 3 Topology=i19-41o61-Rv 54c Probable ntegral membrane prote n  cytoplasm
 
extracellular
 
membrane Plasma membrane Cytoplasm cMembrane , 4 55
   
118i130-150o ExpAA= 7. 5 F rst = . 1 PredHel=4 83i96-118o128-150i
Rv2262c CONSERVED HYPOTHETICAL PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 837464
Rv2262c 7 0 i12-28o34-52i59-
78o84 104i116 137o157 185i192 ExpAA=132 03 First60=37 28 PredHel=5
Topology=i12-31o35-
54i75 97o163 185i192 * *  cytoplasm extracellular membrane  , - - - -212o 
. . - - -
214o
Rv2264c conserved hypothetical proline rich protein Not extracellular Not plasma Extracell Cellwall 0,564962 Rv2264c 1 Y n8-18c23/24o425- ExpAA=16.45 First60=0.93 PredHel=0 Topology=o *    cytoplasm membrane 451i 
l
Rv2265 10 0 i21-39o51-76i88-
121 178 200i232 254 260
Topology=o20-42i49-
71o98-120i178-
Rv2265 Possible conserved integral membrane protein Not cytoplasm
Not 
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,959416
o - - o -
280i292-312o318-341i353-
376o382-401i 
ExpAA=217.98 First60=30.21 PredHel=9 200o232-254i261-
283o298-332i353-
375o379-401i
Rv2271 CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic 0,587558 Rv2271 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv2272 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,968274
Rv2272 3 0 i26-46o58-78i99-
120o ExpAA=63.44 First60=24.00 PredHel=3
Topology=i26-48o58-
77i98-120o
Rv2273 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 972662 Rv2273 3 0 i21-38o50-68i89- ExpAA=58 47 First60=31 17 PredHel=3 Topology=i20-38o48-   cytoplasm extracellular membrane  , 108o . . 68i89-108o
R 2281 13 0 38 56i68 86 106 Topology=i40-58o68-
Rv2281 Putative phosphate-transport permease PitB Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,953922
v    o - - o -
126i147-165o177-200i212-
233o325-346i358-377o389-
406i413-431o437-457i478-
ExpAA=255.82 First60=19.87 PredHel=12
87i108-127o147-
164i177-196o211-
233i321-343o358-
505o525 377i384-406o436-458i484-506o526-548i
Rv2283 HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Extracell Unknown 0,573771 Rv2283 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Not Not Not plasma Topology=i7-29o44-Rv2284 Probable esterase LipM  cytoplasm
 
extracellular
  
membrane Cytoplasm CytoplasmicMembrane 0,62691 Rv2284 3 0 i12-30o42-66i78-95o ExpAA=61.22 First60=37.86 PredHel=3 66i78-95o *
Topology=i12-34o60-
Rv2287 Probable conserved integral membrane transport protein YjcE
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,952252
Rv2287 13 0 o12-31i38-54o60-
78i90-112o124-143i164-186o192-
212i224-240o246-263i275- ExpAA=248.09 First60=25.72 PredHel=12
78i90-112o122-
144i165-187o192-
211i223-240o245-
294o314-337i358-379o391-411i 267i274-296o311-
330i358-380o390-412i
Rv2290 Probable conserved lipoprotein lppO Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,852716 Rv2290 0 Y n11-26c31/32o ExpAA=5.19 First60=5.17 PredHel=0 Topology=o * *
Rv2316 PROBABLE SUGAR-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER USPA
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,939632
Rv2316 6 0 i12-39o69-95i107-
126o150-178i209-230o250-276i ExpAA=136.36 First60=23.31 PredHel=6
Topology=i13-35o71-
93i106-128o157-
179i202-224o259-281i
Rv2317 PROBABLE SUGAR-TRANSPORT INTEGRAL MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 954377 Rv2317 6 0 i12-32o69-95i107- ExpAA=132 70 First60=22 60 PredHel=6
Topology=i12-34o71-
93i106 128o138 *ABC TRANSPORTER USPB cytoplasm extracellular membrane  , 126o138-156i193-214o239-260i . . - -160i181-203o238-260i
Rv2320c 12 0 i40-61o67-89i110-
Topology=i36-58o68-
90i111-133o164-
Rv2320c PROBABLE CATIONIC AMINO ACID TRANSPORT INTEGRAL MEMBRANE PROTEIN ROCE
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,967537
134o164-182i194-216o222-
244i264-284o312-335i364-
383o389-409i421-439o445-464i 
ExpAA=264.05 First60=21.65 PredHel=12 186i193-212o222-244i264-286o313-
335i362-381o386-
408i421 440 445 464i- o -
Not Not plasma Rv2325c 6 0 i40-66o86-110i122- Topology=i19-36o51-Rv2325c CONSERVED HYPOTHETICAL PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,872622
   
141o169-192i213-231o259-280i ExpAA=104.81 First60=25.09 PredHel=4 73i86-108o123-145i
Rv2329c PROBABLE NITRITE EXTRUSION PROTEIN 1 NARK1 (NITRITE Not Not plasma Plasma membrane CytoplasmicMembrane 0 969533
Rv2329c 12 0 i53-70o90-107i119-
139o145-163i184-206o212- ExpAA=261 30 First60=7 93 PredHel=12
Topology=i53-75o90-
112i119-138o143-
165i186-208o213-
FACILITATOR 1) cytoplasm extracellular membrane  , 233i261-281o301-321i333-
352o364-383i416-440o452-472i 
. . 235i263-285o300-
322i329-351o366-
388i416-438o453-472i
Rv2330c PROBABLE LIPOPROTEIN LPPP Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,835255 Rv2330c 0 Y n7-26c31/32o ExpAA=23.19 First60=22.55 PredHel=1 Topology=i7-29o * *
Rv2333c 14 0 i7-26o46-68i75-
Topology=i7-29o44-
66i73-95o105-127i134-
Rv2333c PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,969592
98o104-124i136-155o161-182i194-
214o220-242i262-280o300-
320i327-346o352-376i397-
ExpAA=304.79 First60=39.19 PredHel=14
156o161-183i196-
214o219-241i261-
283o298-320i327-
*
417o478 344o354-376i397-
419o473-495i
Rv2339 12 0 i25-45o201-218i225-
Topology=o23-45i201-
223o256-278i303-
Rv2339 PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL9
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,816319
250o256-280i301-322o334-
359i380-402o770-789i796-
820o826-846i867-890o896-915i 
ExpAA=259.00 First60=20.17 PredHel=11 325o340-362i383-405o770-788i795-
817o827-849i869-
891 896 918io -
Rv2345 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN cytoplasm Not Not plasma Plasma membrane CytoplasmicMembrane 0,57627 Rv2345 1 Y n10-21c26/27o162- ExpAA=57.99 First60=19.72 PredHel=3 Topology=i7-26o162- *   extracellular membrane  181i 181i609-631o
Rv2348c HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Cytoplasmic 0,525773 Rv2348c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv2349c PROBABLE PHOSPHOLIPASE C 3 PLCC Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular 0,623247 Rv2349c 0 Y n10-19c23/24o ExpAA=1.02 First60=0.94 PredHel=0 Topology=o * *
Not Not plasmaRv2350c PROBABLE MEMBRANE-ASSOCIATED PHOSPHOLIPASE C 2 PLCB  cytoplasm
 
extracellular
 
membrane Extracell  Extracellular 0,63281 Rv2350c 0 Y n10-19c23/24o ExpAA=3.91 First60=3.39 PredHel=0 Topology=o * *
Rv2351c PROBABLE MEMBRANE-ASSOCIATED PHOSPHOLIPASE C 1 PLCA (MTP40 ANTIGEN)
Not 
t l
Not 
t ll l
plasma 
b Extracell Extracellular 0,596968 Rv2351c 0 Y n10-19c23/24o ExpAA=0.29 First60=0.18 PredHel=0 Topology=o * * cy op asm ex race u ar mem rane
Rv2353c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular 0,944247 Rv2353c 0 0 i ExpAA=3.36 First60=0.00 PredHel=0 Topology=o *
Rv2356c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Extracellular 0,769622 Rv2356c 0 0 i ExpAA=13.17 First60=4.72 PredHel=0 Topology=o
Not Not plasmaRv2376c LOW MOLECULAR  cytoplasm extracellular
  
membrane Extracell  Extracellular 0,730046 Rv2376c 0 Y n6-17c21/22o ExpAA=22.86 First60=22.85 PredHel=1 Topology=i7-29o *
Topology=o5-27i34-
Rv2387 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,972417
Rv2387 10 0 o12-31i38-56o68-
93i105-129o135-156i245-266o278-
299i311-335o347-365i377-399o 
ExpAA=216.78 First60=41.72 PredHel=10
56o71-93i109-131o135-
157i245-267o277-
299i311-333o343-
365i377-399o
Not Not plasmaRv2389c PROBABLE RESUSCITATION-PROMOTING FACTOR RPFD  cytoplasm
 
extracellular
 
membrane Extracell Unknown 0,891437 Rv2389c 1 0 i21-42o ExpAA=21.98 First60=21.86 PredHel=1 Topology=i21-43o *
T l i13 32 37
Rv2395 18 0 i12-33o39-59i71-
opo ogy= - o -
59i72-94o99-121i159-
181o191-213i215-
237o265 287i308
Rv2395 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,970973
94o100-119i159-181o187-207i212-
235o261-287i308-330o345-
366i378-397o409-427i448
ExpAA=391.67 First60=43.64 PredHel=18
- -
330o345-367i379-
401o405-427i448-
470o474-496i501-
523o543-565i586-
608o623-641i
Rv2398c PROBABLE SULFATE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER CYSW
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,953284
Rv2398c 6 0 i9-32o52-81i93-
115 127 151i192 218 238 261i ExpAA=131.81 First60=28.00 PredHel=6
Topology=i13-35o59-
81i94-116o131-   cy op asm ex race u ar mem rane o - - o -  151i190-212o239-261i
l i34 56 76
Rv2399c PROBABLE SULFATE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER CYST
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,946305
Rv2399c 6 0 i32-52o72-98i110-
132o144-168i189-210o250-271i ExpAA=133.59 First60=22.25 PredHel=6
Topo ogy= - o -
98i110-132o147-
169i189-211o250-272i
Rv2409c CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm  Cytoplasmic 0,610906 Rv2409c 0 0 i ExpAA=0.01 First60=0.00 PredHel=0 Topology=o
Rv2412 PROBABLE 30S RIBOSOMAL PROTEIN S20 RPST cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,634096 Rv2412 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i *
Rv2414c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,934065
Rv2414c 13 0 i12-28o34-54i66-
86o242-264i271-287o293-310i315-
333o339-356i368-390o396- ExpAA=240.58 First60=35.55 PredHel=10
Topology=o10-32i37-
54o64-86i266-288o293-
310i323-357o372-
425i432-451o457-480i492 394i401-423o457-479i486-508o
Rv2415c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,734876 Rv2415c 1 0 i80-99o ExpAA=28.66 First60=0.00 PredHel=1 Topology=i78-100o
R 2433 HYPOTHETICAL PROTEIN t l Not Not plasma C t l U k 0 963583 R 2433 2 0 i29 47 59 80i E AA 39 42 Fi t60 20 09 P dH l 2 Topology=i26-48o58-v c  cy op asm extracellular membrane y op asm n nown , v c   - o -  xp = . rs = . re e = 80i
Rv2434c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 643235 Rv2434c 5 0 o6-26i47-64o76- ExpAA=102 65 First60=36 43 PredHel=5
Topology=i7-29o44-
63i76-98o113-135i140-   cytoplasm extracellular membrane  , 98i110-135o141-172i . . 162o
Rv2437 CONSERVED TRANSMEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane Unknown 0,88108 Rv2437 2 0 i21-39o70-99i ExpAA=46.43 First60=21.84 PredHel=2
Topology=i17-39o76-
98icy op asm ex race u ar mem rane
Rv2442c PROBABLE 50S RIBOSOMAL PROTEIN L21 RPLU cytoplasm Not extracellular
Not plasma 
membrane Cell wall Unknown 0,746594 Rv2442c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv2443 PROBABLE C4-DICARBOXYLATE-TRANSPORT TRANSMEMBRANE PROTEIN DCTA
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,865655
Rv2443 9 0 i25-45o57-81i93-
116o166-184i204-229o235-
257i277 295 315 335i347 372
ExpAA=185.23 First60=25.23 PredHel=7
Topology=i25-47o57-
79i91-113o169-
191i204-226o236-- o - - o 258i347-369o
Rv2446c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,963021
Rv2446c 3 0 o15-37i49-66o86-
109i ExpAA=67.68 First60=36.92 PredHel=3
Topology=o15-37i44-
66o86 108i -
Rv2450c PROBABLE RESUSCITATION-PROMOTING FACTOR RPFE Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown 0,767855 Rv2450c 0 Y n8-19c28/29o ExpAA=7.04 First60=7.03 PredHel=0 Topology=o *
Rv2451 HYPOTHETICAL PROLINE AND SERINE RICH PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,589733 Rv2451 0 0 i ExpAA=0.01 First60=0.00 PredHel=0 Topology=o *
No No /Rv2452c HYPOTHETICAL PROTEIN  Prediction No Prediction
 
Prediction Short sequence Unknown 0,873165 Rv2452c 0 Y n6-19c27 28o ExpAA=18.89 First60=18.89 PredHel=1 Topology=i7-29o *
Topology=o49-71i80-
Rv2456c PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,957817
Rv2456c 11 0 o47-67i79-104o110-
132i144-164o170-188i223-
245o257-278i290-307o313-
336i348 373 379 398i
ExpAA=221.88 First60=12.76 PredHel=10
102o117-139i160-
182o223-245i258-
280o290-307i314-- o -  336o351-373i380-399o
PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT Not Not plasma
Rv2459 14 0 i7-26o46-66i75-
97o103-121i133-155o161-182i194-
Topology=i7-29o44-
66i73-95o99-121i134-
156o161-183i196-
Rv2459      PROTEIN
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,970089 214o226-242i262-285o297-316i328-348o354-378i399-
420o482
ExpAA=303.86 First60=39.61 PredHel=14 214o224-242i262-
284o299-321i328-
345o355-377i398-
420o475-497i
Rv2473 POSSIBLE ALANINE AND PROLINE RICH MEMBRANE PROTEIN cytoplasm Not Not plasma Extracell Unknown 0 883762 Rv2473 1 0 o82 103i ExpAA=24 65 First60=3 12 PredHel=1 Topology=i82 104o      extracellular membrane ,    -  . . -
Rv2487c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,809083 Rv2487c 0 Y n3-14c32/33o ExpAA=0.09 First60=0.03 PredHel=0 Topology=o *
Rv2490c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,873735 Rv2490c 0 0 i ExpAA=3.86 First60=0.07 PredHel=0 Topology=o
Rv2507 POSSIBLE CONSERVED PROLINE RICH MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,966924 Rv2507 1 0 o110-132i ExpAA=23.02 First60=0.00 PredHel=1 Topology=o110-132i *
Rv2508c PROBABLE CONSERVED INTEGRAL MEMBRANE LEUCINE AND ALANINE RICH PROTEIN
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane Unknown 0,972094
Rv2508c 12 0 i12-39o59-82i89-
109o115-135i156-177o197-
219i256 280 292 313i322 ExpAA=259.94 First60=23.09 PredHel=12
Topology=i24-46o61-
83i90-109o113-
135i155-177o197-
219i256 278 293  cy op asm ex race u ar mem rane - o - -
339o345-368i380-399o411-428i 
- o -
315i322-340o344-
366i379-401o406-428i
Rv2517c HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,919413 Rv2517c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv2518c PROBABLE CONSERVED LIPOPROTEIN LPPS Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,70702 Rv2518c 1 0 i20-40o ExpAA=20.29 First60=20.15 PredHel=1 Topology=i20-42o * *
R 2519 PE FAMILY PROTEIN Not Not plasma E t ll U k 0 756887 R 2519 0 Y 4 15 33/34 E AA 0 31 Fi t60 0 20 P dH l 0 T l *v   cytoplasm extracellular membrane x race n nown , v    n - c o xp = . rs = . re e = opo ogy=o
Rv2521 PROBABLE BACTERIOFERRITIN COMIGRATORY PROTEIN BCP cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,795731 Rv2521 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv2525c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,776706 Rv2525c 0 Y n11-22c30/31o ExpAA=4.55 First60=4.37 PredHel=0 Topology=o * *
Rv2532c HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Cytoplasmic 0,873332
Rv2532c 2 Y n8-16c21/22o31-
52i73-93o ExpAA=51.68 First60=42.40 PredHel=2
Topology=i9-31o36-
58i *
Rv2534c PROBABLE ELONGATION FACTOR P EFP cytoplasm Not Not plasma Cytoplasm Cytoplasmic 0 568233 Rv2534c 0 0 i ExpAA=0 02 First60=0 02 PredHel=0 Topology=o    extracellular membrane ,     . .
Rv2536 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,942557
Rv2536 3 Y n8-18c23/24o33-
54i75-98o110-136i ExpAA=87.08 First60=41.64 PredHel=4
Topology=i7-26o31-
53i73-95o110-132i *
Rv2537c 3-DEHYDROQUINATE DEHYDRATASE AROD (AROQ) (3-DEHYDROQUINASE) (TYPE II DHQASE)
Not 
cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,758974 Rv2537c 1 0 i117-142o ExpAA=20.81 First60=0.00 PredHel=1 Topology=i116-138o
Rv2551c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,96068
Rv2551c 3 Y n2-12c16/17o26-
42i49-72o92-116i ExpAA=75.25 First60=31.45 PredHel=4
Topology=i26-43o48-
70i77-99o119-138i
2 6 Not Not plasma i 0 2029 2 6 0 0 i 0 2 i 60 0 13 0 iRv 55 c CONSERVED HYPOTHETICAL PROTEIN cytoplasm  extracellular
  
membrane Cytoplasm  Cytoplasm c ,5 4 Rv 55 c    ExpAA= . 7 F rst = . PredHel= Topology=
Rv2560 PROBABLE PROLINE AND GLYCINE RICH TRANSMEMBRANE Not Not plasma Extracell CytoplasmicMembrane 0 954937 Rv2560 4 0 i96-125o145-168i199-ExpAA=102 02 First60=0 00 PredHel=4
Topology=i103-
125o145 167i197PROTEIN cytoplasm extracellular membrane , 232o265-293i . . - -228o271-293i
PROBABLE GLUTAMINE-TRANSPORT TRANSMEMBRANE PROTEIN Not Not plasma Rv2563 4 0 i16-37o230-253i274- Topology=i16-38o231-Rv2563     ABC TRANSPORTER
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,70509
   
300o312-334i ExpAA=92.53 First60=22.37 PredHel=4 253i274-296o306-328i *
R 2569 CONSERVED HYPOTHETICAL PROTEIN t l Not plasma C t l U k 0 541282 R 2569 0 0 i E AA 0 03 Fi t60 0 00 P dH l 0 T lv c   cy op asm extracellular membrane y op asm n nown , v c    xp = . rs = . re e = opo ogy=o
PROBABLE TRANSMEMBRANE ALANINE AND VALINE AND Not Not plasma Rv2571c 6 0 i23 41o47 67i74 Topology=i21-40o50-Rv2571c       LEUCINE RICH PROTEIN
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,909676
   - - -
92o98-118i125-147o153-170i ExpAA=125.08 First60=30.50 PredHel=6 69i76-93o98-120i125-147o157-179i
Rv2575 POSSIBLE CONSERVED MEMBRANE GLYCINE RICH PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,924103 Rv2575 1 0 i25-45o ExpAA=20.99 First60=20.97 PredHel=1 Topology=i21-43o *
Rv2576c POSSIBLE CONSERVED MEMBRANE PROTEIN Not Not Not plasma Extracell Unknown 0 905988 Rv2576c 1 0 o20 43i ExpAA=21 66 First60=21 04 PredHel=1 Topology=o20 42i *   cytoplasm extracellular membrane ,    -  . . -
Rv2577 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,867985 Rv2577 0 0 i ExpAA=8.75 First60=8.66 PredHel=0 Topology=o *
Rv2582
PROBABLE PEPTIDYL-PROLYL CIS-TRANS ISOMERASE B PPIB 
(CYCLOPHILIN) (PPIASE) (ROTAMASE) (PEPTIDYLPROLYL 
ISOMERASE)
cytoplasm Not extracellular
Not plasma 
membrane Extracell Cytoplasmic 0,943272 Rv2582 1 0 i47-70o ExpAA=23.44 First60=14.28 PredHel=1 Topology=i47-69o
Rv2586c PROBABLE PROTEIN-EXPORT MEMBRANE PROTEIN SECF Not Not plasma Plasma membrane CytoplasmicMembrane 0 902836 Rv2586c 6 0 i66-87o191-208i215-ExpAA=129 65 First60=0 00 PredHel=6
Topology=i66-88o191-
208i215-237o241-    cytoplasm extracellular membrane  , 236o242-263i301-321o327-350i . . 263i301-323o328-350i
Rv2587c PROBABLE PROTEIN-EXPORT MEMBRANE PROTEIN SECD Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,896527
Rv2587c 6 0 i12-30o383-403i410-
434o440-461i489-508o514-539i ExpAA=128.97 First60=19.55 PredHel=6
Topology=i13-32o385-
403i408-430o440-
462i489-511o516-538i
Rv2588c PROBABLE CONSERVED MEMBRANE PROTEIN SECRETION FACTOR YAJC
Not 
cytoplasm extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,830007 Rv2588c 1 0 o6-22i ExpAA=18.43 First60=18.43 PredHel=1 Topology=o4-21i
Rv2591 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,746435 Rv2591 0 0 i ExpAA=55.03 First60=0.12 PredHel=0 Topology=o
R 2599 R 2599 Not Not plasma E t ll U k 0 950908 R 2599 0 Y 6 17 24/25 E AA 22 05 Fi t60 21 99 P dH l 1 T l i7 29 *v v cytoplasm extracellular membrane x race n nown , v    n - c o xp = . rs = . re e = opo ogy= - o
Rv2600 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,96407
Rv2600 4 0 o6-30i42-63o75-
97i109-132o ExpAA=89.74 First60=41.47 PredHel=4
Topology=i5-27o42-
64i71-93o113-132i 
Rv2601
PROBABLE SPERMIDINE SYNTHASE SPEE (PUTRESCINE 
AMINOPROPYLTRANSFERASE) (AMINOPROPYLTRANSFERASE) cytoplasm Not t ll l
Not plasma 
b Cytoplasm Unknown 0,788473
Rv2601 7 0 i20-44o50-72i79-
104o116-140i160-178o184- ExpAA=155.43 First60=32.63 PredHel=7
Topology=i21-40o50-
72i79-101o116-
135i155 177 187(SPDSY) ex race u ar mem rane 206i215-234o - o -206i215-237o
1 (
Rv2612c
PROBABLE PI SYNTHASE PGSA  PHOSPHATIDYLINOSITOL 
SYNTHASE) (CDP-DIACYLGLYCEROL--INOSITOL3-
PHOSPHATIDYLTRANSFERASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,843105
Rv2612c 6 0 i28-49o55-74i95-
112o118-136i156-173o179-200i ExpAA=71.44 First60=23.84 PredHel=3
Topology=o45-67i117-
134o170-192i *
Rv2615c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,845867 Rv2615c 0 0 i ExpAA=0.04 First60=0.01 PredHel=0 Topology=o *
261 3 0 20 39i 1 89 9 i20 39 66Rv2617c PROBABLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,935109
Rv 7c   o - 7 - o 5-
115i ExpAA=65.28 First60=19.84 PredHel=3
Topology= - o -
88i93-115o
Rv2620c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 965192 Rv2620c 4 0 o6-27i47-70o76- ExpAA=87 53 First60=35 46 PredHel=4 Topology=o5-27i47-   cytoplasm extracellular membrane  , 94i119-139o . . 69o74-96i117-139o
PROBABLE CONSERVED TRANSMEMBRANE ALANINE AND Not Not plasma Rv2625c 6 0 i12-33o45-65i77- Topology=i13-35o45-Rv2625c      LEUCINE RICH PROTEIN
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,912017
   
96o108-130i137-159o194-226i ExpAA=133.77 First60=38.35 PredHel=6 64i77-99o109-131i138-160o207-229i
*
N t N t N t lRv2634c PE-PGRS FAMILY PROTEIN o  cytoplasm
o  
extracellular
o  p asma 
membrane Extracell Extracellular 0,814233 Rv2634c 0 0 i ExpAA=13.82 First60=0.55 PredHel=0 Topology=o
Rv2635 HYPOTHETICAL PROTEIN cytoplasm Not Not plasma Extracell Unknown 0,737882 Rv2635 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o extracellular membrane     
Rv2637 POSSIBLE TRANSMEMBRANE PROTEIN DEDA Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,931509
Rv2637 5 0 o13-38i50-75o116-
135i142 163o175 194i ExpAA=103.42 First60=30.74 PredHel=4
Topology=i12-34o54-
76i143 165o175 194i- -  - -
Rv2639c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,979059
Rv2639c 4 0 o6-24i33-52o58-
76i88-106o ExpAA=81.20 First60=42.94 PredHel=4
Topology=i5-27o32-
51i58-80o90-107i 
Rv2643 10 0 i23-42o57-78i90- Topology=i23-42o52-74i95-114o124-
Rv2643 PROBABLE ARSENIC-TRANSPORT INTEGRAL MEMBRANE PROTEIN ARSC
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,955136
114o120-139i151-173o193-
212i233-251o263-285i297-
319o325-347i 
ExpAA=214.18 First60=26.93 PredHel=10 143i150-172o187-
209i229-251o266-
288i295-317o327-349i
Rv2653c POSSIBLE phiRv2 PROPHAGE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown 0,779259 Rv2653c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv2672 POSSIBLE SECRETED PROTEASE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,559083 Rv2672 0 Y n17-30c35/36o ExpAA=21.90 First60=21.34 PredHel=1 Topology=i13-35o *
Rv2673 POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,939448
Rv2673 10 0 i117-134o140-
157i164-185o197-218i225-
244 280 301i310 328 334 ExpAA=195.72 First60=4.60 PredHel=8
Topology=o113-
135i163-185o195-
217i224-243o279- *cy op asm ex race u ar mem rane o - - o -
353i360-377o389-407i 301i310-332o352-374i386-408o
Rv2684 PROBABLE ARSENIC-TRANSPORT INTEGRAL MEMBRANE Not Not plasma Plasma membrane CytoplasmicMembrane 0,947498
Rv2684 10 Y n4-15c33/34o57-
83i95-120o173-196i223-240o246- ExpAA=229.72 First60=36.31 PredHel=10
Topology=o4-18i25-
47o57-76i97-119o179-
201i222-244o279-PROTEIN ARSA cytoplasm extracellular membrane  266i278-297o309-327i334-
355o361-384i405-426o 301i308-330o362-384i405-427o
Rv2685 PROBABLE ARSENIC-TRANSPORT INTEGRAL MEMBRANE Not Not plasma Plasma membrane CytoplasmicMembrane 0 934177
Rv2685 10 Y n3-11c16/17o26-
46i58-83o95-125i137-154o174- ExpAA=201 78 First60=27 85 PredHel=9
Topology=i21-40o55-
77i98-120o174-
196i222-244o279-PROTEIN ARSB1 cytoplasm extracellular membrane  , 196i223-240o246-264i276-
293o360-384i405-422o 
. .
301i314-331o362-
384i405-427o
Rv2686c
PROBABLE ANTIBIOTIC-TRANSPORT INTEGRAL MEMBRANE 
LEUCINE AND ALANINE AND VALINE RICH PROTEIN ABC 
TRANSPORTER
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,961248
Rv2686c 7 Y n3-9c14/15o30-
52i64-92o112-131i143-169o175-
195i202-219o225-244i
ExpAA=133.84 First60=22.70 PredHel=6
Topology=i28-50o70-
92i113-132o147-
169i176-198o222-244i 
PROBABLE ANTIBIOTIC-TRANSPORT INTEGRAL MEMBRANE Not Not plasma Rv2687c 6 0 i20-42o48-69i90- Topology=i20-42o47-Rv2687c     LEUCINE AND VALINE RICH PROTEIN ABC TRANSPORTER
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,970372
   
112o118-138i150-170o199-219i ExpAA=131.27 First60=33.03 PredHel=6 69i90-112o122-144i151-173o199-221i
PROBABLE CONSERVED INTEGRAL MEMBRANE ALANINE AND Not Not plasma
Rv2690c 12 0 i31-48o60-84i105-
128o148 166i178 198o218
Topology=o59-81i111-
133o148-166i171-
193o218 240i260Rv2690c       VALINE AND LEUCINE RICH PROTEIN
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,919708
- - -
241i262-282o320-349i370-
392o398-420i441-459o465-483i 
ExpAA=237.79 First60=7.44 PredHel=11 - -282o315-337i370-
392o396-418i439-
458o462-484i
PROBABLE CONSERVED INTEGRAL MEMBRANE ALANINE AND N t N t l R 2693 6 0 i12 34 40 60i67 Topology=i12-34o38-Rv2693c       LEUCINE RICH PROTEIN
o  
cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,970292
v c   - o - -
85o91-112i137-158o170-194i ExpAA=131.67 First60=44.85 PredHel=6 60i67-86o90-112i137-159o172-194i
*
Rv2698 PROBABLE CONSERVED ALANINE RICH TRANSMEMBRANE PROTEIN cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown 0,897386 Rv2698 2 0 i21-42o48-66i ExpAA=41.73 First60=35.07 PredHel=2
Topology=i21-43o48-
66i
R 2700 POSSIBLE CONSERVED SECRETED ALANINE RICH PROTEIN t l Not plasma Pl b U k 0 62424 R 2700 1 0 i26 44 E AA 20 27 Fi t60 20 18 P dH l 1 T l i26 45 *v      cy op asm extracellular membrane asma mem rane n nown , v    - o xp = . rs = . re e = opo ogy= - o
PROBABLE CONSERVED TRANSMEMBRANE ALANINE AND Not Not plasma Rv2707 6 0 i36 59o106 126i146 Topology=i37-59o104-Rv2707      LEUCINE RICH PROTEIN
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,952081
   - - -
167o187-206i218-242o248-272i ExpAA=129.39 First60=19.25 PredHel=6 126i146-168o183-205i218-240o250-272i
Rv2708c CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Cytoplasmic 0,767831 Rv2708c 0 0 i ExpAA=0.20 First60=0.20 PredHel=0 Topology=o
Rv2709 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Cytoplasm Unknown 0 941156 Rv2709 2 0 i52 71o77 97i ExpAA=39 47 First60=6 67 PredHel=2 Topology=i55-72o76-   cytoplasm extracellular membrane ,    - -  . . 98i
Rv2719c POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown 0,80879 Rv2719c 1 0 o67-87i ExpAA=21.79 First60=0.00 PredHel=1 Topology=o64-86i
Rv2721c POSSIBLE CONSERVED TRANSMEMBRANE ALANINE AND GLYCINE RICH PROTEIN
Not 
cytoplasm extracellular
plasma 
membrane Cytoplasm Cellwall 0,834745
Rv2721c 1 Y n15-30c35/36o422-
445i ExpAA=44.92 First60=21.65 PredHel=2
Topology=i13-35o420-
442i * *
Rv2723 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,962856
Rv2723 9 0 o6-26i38-59o79-
96i103-126o132-148i198-221o227-ExpAA=196.10 First60=43.46 PredHel=9
Topology=o5-27i40-
62o77-99i104-126o131-
153i199-221o226-248i255-275o303-321i 248i255-277o297-319i
Rv2729c PROBABLE CONSERVED INTEGRAL MEMBRANE ALANINE VALINE AND LEUCINE RICH PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,966104
Rv2729c 9 0 o6-25i51-70o76-
95i107-129o135-156i163-182o194-
216i223-246o258-278i
ExpAA=188.85 First60=31.76 PredHel=9
Topology=o4-23i52-
71o76-95i107-129o134-
156i163-182o197- * 216i223-245o255-277i
Not Not plasma Rv2732c 4 0 i33-51o80-98i105- Topology=i33-55o75-Rv2732c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,94587
   
125o137-155i ExpAA=86.72 First60=21.89 PredHel=4 97i102-124o137-159i
R 2741 PE PGRS FAMILY PROTEIN Not Not plasma E t ll E t ll l 0 746163 R 2741 0 Y 4 15 33/34 E AA 11 05 Fi t60 1 61 P dH l 0 T l *v -   cytoplasm extracellular membrane x race x race u ar , v    n - c o xp = . rs = . re e = opo ogy=o
Rv2743c POSSIBLE CONSERVED TRANSMEMBRANE ALANINE RICH PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,746214 Rv2743c 2 0 i50-74o80-100i ExpAA=44.58 First60=8.82 PredHel=2
Topology=i50-72o77-
99i
Rv2746c
PROBABLE PGP SYNTHASE PGSA3 (CDP-DIACYLGLYCEROL--
GLYCEROL-3-PHOSPHATE 3- PHOSPHATIDYLTRANSFERASE) Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,902357
Rv2746c 4 0 i29-50o115-137i149-
167 173 195i ExpAA=86.91 First60=22.32 PredHel=4
Topology=i29-51o116-
138i151 168 173 195i(PHOSPHATIDYLGLYCEROPHOSPHATE SYNTHASE) cy op asm ex race u ar mem rane o -  - o -
N t N t l R 2748 4 0 i149 167 179 Topology=i149-Rv2748c POSSIBLE CELL DIVISION TRANSMEMBRANE PROTEIN FTSK o  cytoplasm
o  
extracellular
p asma 
membrane Cytoplasm CytoplasmicMembrane 0,672339
v c   - o -
204i216-235o265-288i ExpAA=103.75 First60=0.47 PredHel=4 166o181-203i216-238o266-288i
No NoRv2767c POSSIBLE MEMBRANE PROTEIN  Prediction No Prediction
 
Prediction Cytoplasm Unknown 0,817659 Rv2767c 1 0 o66-91i ExpAA=20.17 First60=0.00 PredHel=1 Topology=o69-91i *
Rv2772c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm extracellular
plasma 
membrane Cytoplasm Cytoplasmic 0,860802 Rv2772c 2 0 o6-27i39-60o ExpAA=45.16 First60=43.41 PredHel=2
Topology=i7-29o39-
61i *
2 8 No i i No 0 86291 2 8 0 16 21/22 60 i 60 9 0Rv 7 4c PROBABLE LIPOPROTEIN LPPU  Prediction No Pred ct on
 
Prediction Extracell Unknown ,5 Rv 7 4c  Y n5- c o ExpAA=5. F rst =5.5 PredHel= Topology=o * *
Rv2799 PROBABLE MEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown 0,872394 Rv2799 1 0 i21-40o ExpAA=22.32 First60=22.00 PredHel=1 Topology=i21-43o *
Rv2806 POSSIBLE MEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,982183 Rv2806 2 0 i7-27o33-51i ExpAA=42.94 First60=42.94 PredHel=2
Topology=i7-29o33-
55i *
Rv2834c PROBABLE Sn-GLYCEROL-3-PHOSPHATE TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER UGPE
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,960264
Rv2834c 6 0 i12-31o74-98i105-
129o141-159i180-202o239-260i ExpAA=133.70 First60=22.48 PredHel=6
Topology=i12-34o75-
97i104-123o138-
160i180-202o238-260i
*
PROBABLE Sn GLYCEROL 3 PHOSPHATE TRANSPORT INTEGRAL Not Not plasma Rv2835c 6 0 i20 38o79 105i117 Topology=i20-42o79-Rv2835c  - - -    MEMBRANE PROTEIN ABC TRANSPORTER UGPA
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,951998
   - - -
138o165-189i223-242o272-294i ExpAA=130.36 First60=22.21 PredHel=6 101i114-136o165-187i224-246o270-292i
N t N t l
Rv2836c 11 Y n13-21c25/26o41-
68i95 120 132 153i165 185 197
Topology=i13-35o50-
72i93-115o130-
152i165 187 197Rv2836c POSSIBLE DNA-DAMAGE-INDUCIBLE PROTEIN F DINF o  cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,968075
- o - - o -
217i238-261o273-296i308-
329o349-371i378-398o404-423i 
ExpAA=265.39 First60=36.34 PredHel=12 - o -219i239-261o271-
293i306-328o343-
365i378-400o404-426i
Rv2843 PROBABLE CONSERVED TRANSMEMBRANE ALANINE RICH PROTEIN
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane 0,889761 Rv2843 0 Y n20-31c36/37o ExpAA=61.76 First60=21.34 PredHel=2
Topology=i20-42o62-
84i * *
Topology=i51-73o88-
Rv2846c POSSIBLE INTEGRAL MEMBRANE EFFLUX PROTEIN EFPA Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,971222
Rv2846c 14 0 i50-76o88-108i120-
139o145-166i178-202o208-
228i240-259o265-287i307-
331o337 359i371 389o401
ExpAA=305.99 First60=11.27 PredHel=14
107i120-139o144-
166i179-201o206-
228i241-260o265-
287i307 329o339- - -
425i437
- -
361i368-390o405-
427i436-458o487-509i
Rv2853 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,860084 Rv2853 0 0 i ExpAA=0.13 First60=0.05 PredHel=0 Topology=o
Rv2856 POSSIBLE NICKEL-TRANSPORT INTEGRAL MEMBRANE PROTEIN NICT
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,962098
Rv2856 7 0 o25-50i102-127o147-
172i218-240o246-268i288- ExpAA=179.82 First60=26.11 PredHel=8
Topology=i25-47o57-
79i102-124o154-
176i216 238o243 *315o335-355i - -265i296-318o333-355i
Rv2869c MEMBRANE BOUND METALLOPROTEASE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,678682
Rv2869c 3 Y n4-15c19/20o97-
122i313-334o376-397i ExpAA=92.89 First60=22.34 PredHel=4
Topology=o6-28i97-
119o327-349i370-392o
Rv2874 POSSIBLE INTEGRAL MEMBRANE C-TYPE CYTOCHROME BIOGENESIS PROTEIN DIPZ
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,743011
Rv2874 7 0 i114-131o137-
155i176-200o206-227i248-
274o280-304i325-346o
ExpAA=132.04 First60=0.05 PredHel=5
Topology=i117-
139o178-200i250-
272o282-304i325-347o
* *
 
Rv2875 MAJOR SECRETED IMMUNOGENIC PROTEIN MPT70 Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular 0,920767 Rv2875 0 Y n7-22c30/31o ExpAA=19.81 First60=19.61 PredHel=1 Topology=i7-29o *
Rv2876 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,954273 Rv2876 2 0 i52-72o78-96i ExpAA=37.58 First60=9.32 PredHel=2
Topology=i51-68o78-
97i
Rv2877c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,955206
Rv2877c 7 0 o6-32i53-78o84-
105i135-157o169-192i204-
225o262-282i
ExpAA=160.31 First60=32.59 PredHel=7
Topology=o10-32i52-
74o84-106i130-
152o162-184i204-
226 261 283i
*
 o -
Rv2878c SOLUBLE SECRETED ANTIGEN MPT53 PRECURSOR Not cytoplasm extracellular
Not plasma 
membrane Extracell  Extracellular 0,838099 Rv2878c 1 0 i12-30o ExpAA=21.09 First60=20.93 PredHel=1 Topology=o15-37i *
PROBABLE INTEGRAL MEMBRANE PHOSPHATIDATE 
CYTIDYLYLTRANSFERASE CDSA (CDP-DIGLYCERIDE 
SYNTHETASE) (CDP DIGLYCERIDE PYROPHOSPHORYLASE) N t N t l Rv2881c 7 0 o36-69i81-100o106-
Topology=i38-60o80-
102i104 126 149Rv2881c  -   (CDP-DIACYLGLYCEROL SYNTHASE) (CDS) 
(CTP:PHOSPHATIDATE CYTIDYLYLTRANSFERASE) (CDP-DAG 
SYNTHASE) (CDP-DG SYNTHETASE)
o  
cytoplasm
o  
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,961465 126i146-171o177-196i217-236o242-261i 
ExpAA=162.07 First60=22.31 PredHel=7 - o -171i178-200o215-
237i242-261o
  
Rv2903c PROBABLE SIGNAL PEPTIDASE I LEPB (SPASE I) (LEADER PEPTIDASE I).
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Cytoplasmic 0,830111 Rv2903c 1 0 i68-91o ExpAA=21.30 First60=0.00 PredHel=1 Topology=i68-87o
Rv2909c PROBABLE 30S RIBOSOMAL PROTEIN S16 RPSP cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,502349 Rv2909c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
O S S / O O
Rv2914c
PR BABLE TRAN MEMBRANE ERINE THRE NINE-PR TEIN 
KINASE I PKNI (PROTEIN KINASE I) (STPK I) 
(PHOSPHORYLASE B KINASE KINASE) (HYDROXYALKYL-
PROTEIN KINASE)
cytoplasm Not extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane 0,649623 Rv2914c 1 0 i350-370o ExpAA=32.11 First60=4.31 PredHel=1 Topology=o350-372i
 
Rv2920c 11 0 o16-38i45-66o119-
Topology=o15-37i44-
66o119-141i148-
Rv2920c PROBABLE AMMONIUM-TRANSPORT INTEGRAL MEMBRANE PROTEIN AMT
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,961741
   
142i149-172o192-214i226-
246o258-278i290-306o312-
332i344-364o393-414i 
ExpAA=243.50 First60=38.43 PredHel=11 170o192-214i227-246o256-278i287-
306o310-332i344-
363o392-414i
Rv2929 HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,905124 Rv2929 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv2937 PROBABLE DAUNORUBICIN-DIM-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER DRRB
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,962622
Rv2937 6 0 i47-69o89-112i133-
159o165-187i199-221o267-286i ExpAA=128.85 First60=13.92 PredHel=6
Topology=i47-69o89-
111i137-159o164-
186i199-221o263-285i
Rv2938 PROBABLE DAUNORUBICIN-DIM-TRANSPORT INTEGRAL Not Not plasma Plasma membrane CytoplasmicMembrane 0,954477
Rv2938 8 0 i45-66o78-100i112-
131o137-154i161-185o197- ExpAA=135.11 First60=15.38 PredHel=6
Topology=i45-67o77-
99i130-152o162-MEMBRANE PROTEIN ABC TRANSPORTER DRRC cytoplasm extracellular membrane  215i227-245o251-270i 184i197-219o248-270i
Rv2942 CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN MMPL7 Not Not plasma Plasma membrane CytoplasmicMembrane 0 839363
Rv2942 12 0 i44-63o212-231i238-
259o271-293i313-330o342- ExpAA=265 84 First60=17 62 PredHel=12
Topology=i44-66o210-
232i239-261o271-
293i310-332o342-    cytoplasm extracellular membrane  , 366i387-411o761-782i789-
810o822-844i865-884o890-913i 
. . 364i385-407o760-
782i789-811o821-
843i864-886o891-913i
Rv2945c PROBABLE CONSERVED LIPOPROTEIN LPPX Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,913028 Rv2945c 0 Y n7-22c27/28o ExpAA=18.01 First60=18.00 PredHel=1 Topology=i7-24o * *
Rv2957 POSSIBLE GLYCOSYL TRANSFERASE cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,622047 Rv2957 1 0 i21-40o ExpAA=19.46 First60=18.89 PredHel=1 Topology=o20-42i
T l i32 51 66
Rv2963 PROBABLE INTEGRAL MEMBRANE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,95445
Rv2963 9 Y n10-18c23/24o33-
50i98-123o129-150i190-208o214-
233i245-268o274-298i310- ExpAA=205.71 First60=26.31 PredHel=9
opo ogy= - o -
88i101-123o127-
149i207-229o244-
266i273-295o310-335o355-376i 332i353-375o
Not Not plasma Rv2968c 6 0 o22 40i52 71o83 Topology=i20-42o78-Rv2968c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,955608
   - - -
101i108-129o135-161i182-203o ExpAA=108.51 First60=22.21 PredHel=5 100i107-129o144-163i184-203o
2969 Not Not plasma i 0 6 6 9 2969 0 20 i 22 69 i 60 22 63 20 2iRv c POSSIBLE CONSERVED MEMBRANE OR SECRETED PROTEIN  cytoplasm
 
extracellular
 
membrane Cytoplasm  Cytoplasm c , 5 11 Rv c 1  o -44  ExpAA= . F rst = . PredHel=1 Topology=o -4
Rv2972c POSSIBLE CONSERVED MEMBRANE OR EXPORTED PROTEIN No Prediction No Prediction
No 
Prediction Extracell Unknown 0,785677 Rv2972c 0 Y n5-15c20/21o ExpAA=28.03 First60=27.97 PredHel=1 Topology=i7-29o *
Rv2980 POSSIBLE CONSERVED SECRETED PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,87846 Rv2980 1 0 o12-32i ExpAA=22.33 First60=22.27 PredHel=1 Topology=o10-32i *
Rv2994 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,939907
Rv2994 10 0 i12-36o48-72i79-
96o102-123i144-161o167-188i218-ExpAA=190.98 First60=34.04 PredHel=8
Topology=i13-35o50-
72i93-115o166-
188i217 239o249239o245-267i279-298o371-391i - -268i281-298o369-391i
Not Not plasmaRv3004 LOW MOLECULAR WEIGHT PROTEIN ANTIGEN 6 (CFP-6)  cytoplasm extracellular
  
membrane Cytoplasm Extracellular 0,783858 Rv3004 0 Y n4-15c19/20o ExpAA=23.80 First60=23.79 PredHel=1 Topology=o15-37i *
Not Not plasma Rv3005c 4 0 i113-131o170- Topology=i113-Rv3005c CONSERVED HYPOTHETICAL PROTEIN  cytoplasm
 
extracellular
 
membrane Extracell CytoplasmicMembrane 0,947968
   
198i219-239o251-272i ExpAA=102.74 First60=0.00 PredHel=4 132o170-201i221-240o250-272i
Rv3006 PROBABLE CONSERVED LIPOPROTEIN LPPZ Not Not Not plasma Extracell Unknown 0 763354 Rv3006 0 Y n10 20c25/26o ExpAA=1 42 First60=1 38 PredHel=0 Topology=o *   cytoplasm extracellular membrane ,    -  . .
Rv3019c SECRETED ESAT-6 LIKE PROTEIN ESXR (TB10.3) (ESAT-6 LIKE PROTEIN 9)
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,706399 Rv3019c 0 0 i ExpAA=0.06 First60=0.06 PredHel=0 Topology=o
Rv3035 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,568608 Rv3035 0 0 i ExpAA=0.06 First60=0.02 PredHel=0 Topology=o
lRv3036c PROBABLE CONSERVED SECRETED PROTEIN TB22.2 Not cytoplasm extracellular
Not p asma 
membrane Extracell Extracellular 0,643953 Rv3036c 0 Y n4-15c22/23o ExpAA=15.20 First60=15.15 PredHel=0 Topology=o *
Rv3043c PROBABLE CYTOCHROME C OXIDASE POLYPEPTIDE I CTAD (CYTOCHROME AA3 SUBUNIT 1)
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,96729
Rv3043c 12 0 i40-62o82-109i121-
141o170-196i208-234o254-
278i290 311 317 339i360 ExpAA=270.58 First60=20.97 PredHel=12
Topology=i40-62o82-
104i124-146o172-
194i214-236o256-
278i290 312 316   cy op asm ex race u ar mem rane - o - -
380o400-418i430-452o472-493i 
- o -
338i359-381o396-
418i431-453o473-495i
Rv3050c PROBABLE TRANSCRIPTIONAL REGULATORY PROTEIN (PROBABLY ASNC-FAMILY) cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,637508 Rv3050c 1 0 i206-229o ExpAA=22.79 First60=0.00 PredHel=1 Topology=i206-228o
Rv3063 16 0 i43-62o68-88i128-
Topology=i43-62o67-
89i122-144o154-
Rv3063 PROBABLE CARBON STARVATION PROTEIN A HOMOLOG CSTA Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,953943
   
147o153-175i196-218o224-
244i256-275o281-311i323-
340o360-386i398-421o503-
ExpAA=344.75 First60=17.95 PredHel=16
173i194-216o226-
248i255-274o289-
311i318-340o355-
377i398 420 503521i554 - o -525i555-574o584-
606i613-635o685-707i
Rv3064c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,97612
Rv3064c 3 Y n9-20c25/26o49-
69i76-93o113-133i ExpAA=86.68 First60=31.35 PredHel=4
Topology=i20-42o52-
74i79-101o111-133i
Rv3065 MULTIDRUGS-TRANSPORT INTEGRAL MEMBRANE PROTEIN MMR Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,977877
Rv3065 3 Y n4-11c16/17o26-
48i60-79o85-104i ExpAA=82.29 First60=41.49 PredHel=4
Topology=i2-19o29-
51i58-80o84-106i
Not Not plasmaRv3067 CONSERVED HYPOTHETICAL PROTEIN cytoplasm  extracellular
  
membrane Extracell Unknown 0,579425 Rv3067 0 Y n4-15c20/21o ExpAA=10.34 First60=10.33 PredHel=0 Topology=o *
Rv3069 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,979649
Rv3069 3 Y n9-22c30/31o40-
60i72-89o101-125i ExpAA=84.85 First60=42.39 PredHel=4
Topology=i9-31o35-
57i70-92o102-124i * *
30 0 Not Not plasma i 0 9 208 Rv3070 4 0 o6-29i41-62o68- 88 08 i 60 0 80 Topology=o10-29i41-Rv 7 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane Cytoplasm cMembrane , 75
   
88i100-124o ExpAA= . F rst =4 . PredHel=4 63o68-90i102-124o
Rv3073c CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,540775 Rv3073c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv3078 PROBABLE HYDROXYLAMINOBENZENE MUTASE HAB Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,972257
Rv3078 4 0 o6-27i39-56o62-
89i110-131o ExpAA=88.36 First60=42.29 PredHel=4
Topology=o4-26i39-
56o66-88i109-131o *
Rv3090 HYPOTHETICAL ALANINE AND VALINE RICH PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,678429 Rv3090 2 0 o6-24i36-57o ExpAA=42.75 First60=42.63 PredHel=2
Topology=o5-24i37-
59o *
l 3092 4 0 i76 94 165 187i208 l i76 98 165Rv3092c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,775084
Rv c   - o - -
233o271-298i ExpAA=93.12 First60=1.16 PredHel=4
Topo ogy= - o -
187i218-240o276-298i
PUTATIVE CELL DIVISION PROTEIN FTSX (SEPTATION
Rv3101c
      
COMPONENT-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC 
TRANSPORTER)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,881218
Rv3101c 4 0 i21-45o172-197i218-
246o266-291i ExpAA=91.22 First60=22.84 PredHel=4
Topology=o20-42i174-
196o225-247i268-290o *
Rv3103c HYPOTHETICAL PROLINE-RICH PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,97122 Rv3103c 1 0 i12-36o ExpAA=22.27 First60=22.27 PredHel=1 Topology=i13-35o
Rv3104c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0 69331 Rv3104c 3 0 o35-53i81-100o106- ExpAA=63 25 First60=20 93 PredHel=3 Topology=o27-49i81-   cytoplasm extracellular membrane  , 126i . . 100o105-127i
Rv3117
PROBABLE THIOSULFATE SULFURTRANSFERASE CYSA3 
(RHODANESE-LIKE PROTEIN) (THIOSULFATE CYANIDE cytoplasm Not Not plasma Cytoplasm Cytoplasmic 0,699982 Rv3117 0 0 i ExpAA=0.32 First60=0.00 PredHel=0 Topology=o    
TRANSSULFURASE) (THIOSULFATE THIOTRANSFERASE) extracellular membrane
      
Rv3145 PROBABLE NADH DEHYDROGENASE I (CHAIN A) NUOA (NADH-UBIQUINONE OXIDOREDUCTASE CHAIN A)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,968971 Rv3145 3 0 o6-28i70-91o97-119i ExpAA=67.85 First60=23.04 PredHel=3
Topology=o5-27i70-
92o97 119i *   -
PROBABLE NADH DEHYDROGENASE I (CHAIN H) NUOH (NADH Not Not plasma Rv3152 9 0 o12-33i79-99o119-
Topology=o10-32i79-
101o121-143i160-
Rv3152        -UBIQUINONE OXIDOREDUCTASE CHAIN H)
 
cytoplasm
 
extracellular
 
membrane Plasma membrane  CytoplasmicMembrane 0,965756 139i160-181o193-212i249-270o282-303i315-339o345-367i 
ExpAA=198.84 First60=22.97 PredHel=9 182o192-211i249-
271o281-303i315-
337o347-367i
Rv3154 PROBABLE NADH DEHYDROGENASE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,933127
Rv3154 5 0 o20-39i46-66o72-
95i107-128o155-177i ExpAA=109.40 First60=40.13 PredHel=5
Topology=o15-37i39-
61o65-87i107-129o155-
177i
Rv3155 PROBABLE NADH DEHYDROGENASE I (CHAIN K) NUOK (NADH-UBIQUINONE OXIDOREDUCTASE CHAIN K)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,972061 Rv3155 3 0 o6-23i28-48o60-83i ExpAA=62.91 First60=41.77 PredHel=3
Topology=o4-23i28-
50o60-82i
Rv3156 16 0 o6-26i33-55o90-
Topology=o4-26i33-
55o88-110i123-
Rv3156 PROBABLE NADH DEHYDROGENASE I (CHAIN L) NUOL (NADH-UBIQUINONE OXIDOREDUCTASE CHAIN L)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,967631
   
111i123-140o146-165i186-
207o213-232i253-271o283-
304i316-339o345-362i374-
ExpAA=346.50 First60=43.46 PredHel=16
140o144-166i186-
208o213-232i253-
272o282-304i311-
333 337 359i371399o419 o - -393o421-443i463-
485o505-527i608-630o
Topology=o5-24i31-
Rv3157 PROBABLE NADH DEHYDROGENASE I (CHAIN M) NUOK (NADH-UBIQUINONE OXIDOREDUCTASE CHAIN M)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,968986
Rv3157 14 0 o6-24i31-52o72-
100i140-159o165-185i197-
218o246-265i285-307o313-
335i342 361 373 391i411
ExpAA=302.27 First60=41.94 PredHel=14
53o83-105i140-
159o163-185i197-
219o246-268i281-
303 313 335i342
*
- o - -
434o446
o - -
364o369-391i411-
433o443-465i486-508o
Topology=o10-32i39-
Rv3158 PROBABLE NADH DEHYDROGENASE I (CHAIN N) NUON (NADH-UBIQUINONE OXIDOREDUCTASE CHAIN N)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,969327
Rv3158 13 0 o12-33i45-64o84-
101i152-169o175-195i207-
229o249-273i285-306o318-
337i344 362o368 392i418
ExpAA=294.86 First60=42.61 PredHel=14
61o76-98i151-168o172-
194i207-229o249-
271i284-306o316-
338i345 362o372
*
- - -
440o452
- -
394i418-440o450-
472i493-515o
Rv3159c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,849617 Rv3159c 0 0 i ExpAA=3.17 First60=1.20 PredHel=0 Topology=o *
Rv3162c POSSIBLE INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,975649
Rv3162c 5 0 o15-40i47-66o72-
91i98-117o123-139i ExpAA=102.70 First60=37.83 PredHel=5
Topology=o15-37i44-
66o70-87i94-116o121-
140i
* *
Rv3165c HYPOTHETICAL PROTEIN cytoplasm Not extracellular
plasma 
membrane Cytoplasm Unknown 0,89366 Rv3165c 1 Y n4-15c19/20o29-47i ExpAA=34.94 First60=34.94 PredHel=2
Topology=i5-22o26-
43i
Rv3166c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,893843
Rv3166c 4 0 i12-29o49-70i101-
124o161-182i ExpAA=88.68 First60=33.38 PredHel=4
Topology=i12-34o49-
71i101-123o161-183i *
Rv3193c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,765685
Rv3193c 6 Y n18-31c39/40o63-
85i111-134o170-192i212-229o260-
279i286-306o
ExpAA=152.53 First60=22.39 PredHel=7
Topology=i17-39o59-
81i113-135o169-
191i212-229o255- * 277i284-306o
Rv3207c CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Extracell Unknown 0,858236 Rv3207c 1 0 o6-23i ExpAA=19.22 First60=19.21 PredHel=1 Topology=i5-27o *
Rv3209 CONSERVED HYPOTHETICAL THREONIN AND PROLINE RICH PROTEIN
Not 
cytoplasm extracellular
plasma 
membrane Extracell Unknown 0,786379 Rv3209 0 Y n2-12c22/23o ExpAA=0.03 First60=0.00 PredHel=0 Topology=o
Rv3217c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,96811
Rv3217c 4 0 i12-36o48-68i75-
93o99-117i ExpAA=86.88 First60=38.06 PredHel=4
Topology=i13-32o42-
64i71-93o99-121i *
3219 PROBABLE TRANSCRIPTIONAL REGULATORY PROTEIN WHIB- No i i No 0 6 680 3219 0 0 i 0 00 i 60 0 00 0 iRv     LIKE WHIB1
 
Prediction No Pred ct on
 
Prediction Cytoplasm Unknown , 4 7 Rv     ExpAA= . F rst = . PredHel= Topology=
Topology=i7-29o33-
Rv3236c PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,961515
Rv3236c 11 0 o6-24i36-54o60-
78i90-111o117-137i149-172o178-
198i218-251o290-312i324-
345o351 370i
ExpAA=217.10 First60=45.35 PredHel=10
55i57-79o115-137i150-
172o176-198i219-
241o291-313i334-
*
-  356o360-382i
l 3238 6 0 i7 29 41 65i86 Topology=i7-29o39-Rv3238c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,95693
Rv c   - o - -
103o123-148i169-188o194-213i ExpAA=114.96 First60=42.82 PredHel=5 61i82-104o124-146i180-202o
Rv3239c 14 0 i25-47o59-80i92-
111o117-139i151-172o178-
Topology=i25-47o62-
84i91-113o117-
139i151-173o177-
Rv3239c PROBABLE CONSERVED TRANSMEMBRANE TRANSPORT PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,889718 195i216-232o238-259i280-304o316-338i345-362o374-
399i420
ExpAA=309.62 First60=23.37 PredHel=15 194i214-232o237-259i279-301o316-
338i345-362o377-
399i411 433 448
*
- o -
467i819-841o
Not Not plasmaRv3250c PROBABLE RUBREDOXIN RUBB cytoplasm  extracellular
  
membrane Cytoplasm Cytoplasmic 0,838451 Rv3250c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv3251c PROBABLE RUBREDOXIN RUBA cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,855079 Rv3251c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
PROBABLE TRANSMEMBRANE ALKANE 1-MONOOXYGENASE ALKB 
(ALKANE 1 HYDROXYLASE) (LAURIC ACID OMEGA Not Not plasma Rv3252c 6 0 i27 47o53 73i103 Topology=i27-49o54-Rv3252c  -    -HYDROXYLASE) (OMEGA-HYDROXYLASE) (FATTY ACID OMEGA-
HYDROXYLASE) (ALKANE HYDROXYLASE-RUBREDOXIN)
 
cytoplasm
 
extracellular
 
membrane Cytoplasm CytoplasmicMembrane 0,952538
   - - -
124o136-157i255-274o280-298i ExpAA=130.08 First60=27.45 PredHel=6 76i103-125o135-157i255-277o281-303i
Rv3253c 12 0 i33-55o61-83i104-
Topology=i30-52o62-
84i104-126o146-
Rv3253c POSSIBLE CATIONIC AMINO ACID TRANSPORT INTEGRAL MEMBRANE PROTEIN
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,9642
128o148-168i175-198o235-
254i275-302o322-353i374-
394o400-419i431-451o457-475i 
ExpAA=261.26 First60=22.51 PredHel=12 168i175-197o235-254i275-297o325-
347i373-395o400-
419i432-451o456-475i
l 3271 6 0 i34 55 61 81i101 l i34 56 130Rv3271c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,935715
Rv c   - o - -
117o129-149i170-188o194-212i ExpAA=116.18 First60=22.84 PredHel=4
Topo ogy= - o -
149i170-189o193-212i
Rv3273 PROBABLE TRANSMEMBRANE CARBONIC ANHYDRASE (CARBONATE DEHYDRATASE) (CARBONIC DEHYDRATASE)
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,836308
Rv3273 11 0 o35-54i61-82o102-
123i130-157o177-198i210-
227 261 286i307 328 340 ExpAA=229.42 First60=21.75 PredHel=10
Topology=o36-58i60-
82o102-124i129-
151o205-227i264-   cy op asm ex race u ar mem rane o - - o -
358i365-387o393-424i 286o306-328i341-360o364-386i393-424o
Rv3277 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,90649
Rv3277 5 0 o33-53i74-93o105-
122i142-162o182-200i ExpAA=90.38 First60=6.40 PredHel=4
Topology=i77-95o105-
122i142-164o179-201i
Rv3278c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm extracellular
plasma 
membrane Cytoplasm Cytoplasmic 0,910548 Rv3278c 2 0 o25-46i58-80o ExpAA=45.11 First60=23.87 PredHel=2
Topology=i24-46o61-
83i
lRv3281 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not p asma 
membrane Extracell Unknown 0,946502 Rv3281 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv3288c PUTATIVE PROTEIN USFY No No Prediction No Cytoplasm Cytoplasmic 0 936149 Rv3288c 2 0 i66-86o92-111i ExpAA=42 83 First60=0 45 PredHel=2 Topology=i60-82o92-  Prediction  Prediction ,     . . 111i
Rv3289c POSSIBLE TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,968871
Rv3289c 3 0 o23-50i62-81o101-
124i ExpAA=66.72 First60=23.33 PredHel=3
Topology=i22-44o59-
81i93-115o
Rv3310 ACID PHOSPHATASE (ACID PHOSPHOMONOESTERASE) (PHOSPHOMONOESTERASE) (GLYCEROPHOSPHATASE)
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane 0,859864 Rv3310 0 Y n18-31c43/44o ExpAA=23.21 First60=22.98 PredHel=1 Topology=i21-43o *
Rv3316
PROBABLE SUCCINATE DEHYDROGENASE (CYTOCHROME B-556 
SUBUNIT) SDHC (SUCCINIC DEHYDROGENASE) (FUMARATE 
REDUCTASE) (FUMARATE DEHYDROGENASE) (FUMARIC 
HYDROGENASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,968604
Rv3316 2 Y n9-20c25/26o49-
71i83-108o ExpAA=65.79 First60=33.67 PredHel=3
Topology=i9-28o48-
70i83-105o
R 3317
PROBABLE SUCCINATE DEHYDROGENASE (HYDROPHOBIC 
MEMBRANE ANCHOR SUBUNIT) SDHD (SUCCINIC Not Not plasma Pl b C t l i M b 0 967234 Rv3317 3 0 i34-56o76-94i115- E AA 60 96 Fi t60 22 42 P dH l 3 Topology=i38-60o80-v DEHYDROGENASE) (FUMARATE REDUCTASE) (FUMARATE 
DEHYDROGENASE) (FUMARIC HYDROGENASE)
cytoplasm extracellular membrane asma mem rane y op asm c em rane , 137o xp = . rs = . re e = 102i115-137o
Not Not plasma
Rv3331 12 0 i51-80o92-114i121-
139o145-167i179-200o206-
Topology=i51-73o93-
115i120-139o144-
166i179-201o206-Rv3331 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,966234 225i287-308o320-345i352-
373o385-408i429-446o452-470i 
ExpAA=267.20 First60=9.01 PredHel=12 225i286-308o323-
345i352-374o384-
406i419-441o445-467i
Not Not plasma Rv3335c 6 0 o42-65i103-122o149- Topology=o43-65i105-Rv3335c PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,936133
   
171i192-214o220-240i260-285o ExpAA=131.49 First60=19.70 PredHel=6 124o149-171i192-214o229-251i263-285o
Rv3343c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,557414 Rv3343c 0 0 i ExpAA=10.19 First60=4.29 PredHel=0 Topology=o
33 Not Not Not plasma 0 9 6 6 33 0 0 i 0 01 i 60 0 00 0Rv 44c PE-PGRS FAMILY PROTEIN  cytoplasm
 
extracellular
  
membrane Extracell Extracellular , 47 5 Rv 44c    ExpAA= . F rst = . PredHel= Topology=o *
Rv3345c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,90966 Rv3345c 0 Y n11-22c31/32o ExpAA=0.20 First60=0.10 PredHel=0 Topology=o *
Rv3346c CONSERVED TRANSMEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,917785 Rv3346c 2 0 o23-45i57-76o ExpAA=39.40 First60=22.58 PredHel=2
Topology=i23-45o60-
79i
Rv3347c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,650245 Rv3347c 0 0 i ExpAA=38.84 First60=10.00 PredHel=0 Topology=o
R 3350 PPE FAMILY PROTEIN Not Not plasma E t ll C t l i M b 0 639262 R 3350 0 0 i E AA 23 98 Fi t60 4 54 P dH l 0 T lv c   cytoplasm extracellular membrane x race y op asm c em rane , v c    xp = . rs = . re e = opo ogy=o
Rv3354 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,606914 Rv3354 0 Y n13-24c32/33o ExpAA=20.27 First60=17.45 PredHel=1 Topology=i13-35o * *
Rv3355c Probable integral membrane protein Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,967233
Rv3355c 3 0 i12-33o39-57i69-
88o ExpAA=61.95 First60=41.62 PredHel=3
Topology=i13-35o39-
58i71-90o
Rv3367 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,923559 Rv3367 0 Y n4-15c33/34o ExpAA=0.41 First60=0.36 PredHel=0 Topology=o *
Rv3388 PE PGRS FAMILY PROTEIN Not Not Not plasma Extracell Extracellular 0 859663 Rv3388 0 Y n11 21c33/34o ExpAA=0 25 First60=0 20 PredHel=0 Topology=o *-   cytoplasm extracellular membrane ,    -  . .
Rv3390 PROBABLE CONSERVED LIPOPROTEIN LPQD Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell CytoplasmicMembrane 0,700664 Rv3390 0 Y n10-23c27/28o ExpAA=19.24 First60=18.87 PredHel=1 Topology=i13-32o * *
Rv3413c Rv3413c Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,870908 Rv3413c 1 0 i86-107o ExpAA=21.98 First60=0.00 PredHel=1 Topology=i85-107o
Rv3418c 10 KDA CHAPERONIN GROES (PROTEIN CPN10) (PROTEIN GROES) (BCG-A HEAT SHOCK PROTEIN) (10 KDA ANTIGEN) cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,680232 Rv3418c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv3434c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,953953
Rv3434c 6 0 o20-40i83-101o107-
129i141-161o167-184i191-210o ExpAA=103.68 First60=22.48 PredHel=5
Topology=o15-37i107-
129o144-162i167-
184o189 208i-
Rv3435c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not extracellular Not plasma Cytoplasm CytoplasmicMembrane 0 897694 Rv3435c 4 0 i7-25o186-208i220- ExpAA=84 11 First60=21 56 PredHel=4 Topology=i7-29o186-   cytoplasm membrane , 239o245-274i . . 208i221-239o254-276i
Rv3437 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN cytoplasm Not Not plasma Extracell Unknown 0,931062 Rv3437 1 0 o75-92i ExpAA=21.65 First60=0.00 PredHel=1 Topology=o73-95i   extracellular membrane     
Topology=i120-
Rv3448 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,963716
Rv3448 11 0 i120-142o154-
172i179-200o206-224i231-
255o261-286i317-338o344-
363i375 393 399 424i436 459
ExpAA=237.20 First60=3.00 PredHel=11
142o152-171i178-
200o205-227i234-
256o260-282i317-
339 349 366i373- o - - o o - -
392o402-424i436-458o
Rv3449
PROBABLE MEMBRANE-ANCHORED MYCOSIN MYCP4 (SERINE 
PROTEASE) (SUBTILISIN-LIKE PROTEASE) (SUBTILASE-
LIKE) (MYCOSIN-4)
Not 
cytoplasm extracellular
Not plasma 
membrane Plasma membrane Extracellular 0,512987
Rv3449 1 Y n9-20c28/29o419-
439i ExpAA=40.36 First60=15.70 PredHel=2
Topology=i7-29o419-
441i *
Rv3451 PROBABLE CUTINASE PRECURSOR CUT3 Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,633573 Rv3451 0 Y n3-21c26/27o ExpAA=22.84 First60=21.16 PredHel=1 Topology=i2-24o *
Not Not plasmaRv3452 PROBABLE CUTINASE PRECURSOR CUT4  cytoplasm extracellular
  
membrane Extracell Unknown 0,554841 Rv3452 0 Y n20-35c45/46o ExpAA=19.43 First60=19.16 PredHel=1 Topology=i20-39o * *
Rv3453 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown 0,945967 Rv3453 2 0 o41-63i75-98o ExpAA=45.07 First60=17.06 PredHel=2
Topology=o46-68i75-
97o
R 3454 9 0 12 31i38 59 79
Topology=i7-29o39-
58i78 100 120
Rv3454 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,970754
v    o - - o -
100i120-150o170-190i222-
240o246-268i289-314o320-339i 
ExpAA=199.75 First60=41.87 PredHel=10
- o -
135i140-159o169-
191i222-241o256-
275i288-310o320-339i
Rv3467 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,788522 Rv3467 0 0 i ExpAA=0.01 First60=0.00 PredHel=0 Topology=o
Rv3476c 11 0 o61-81i93-111o117-
Topology=o60-82i94-
113o118-140i161-
Rv3476c PROBABLE DICARBOXYLIC ACID TRANSPORT INTEGRAL MEMBRANE PROTEIN KGTP (DICARBOXYLATE TRANSPORTER)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,969428
141i162-187o193-212i249-
267o287-304i316-336o342-
365i377-398o410-429i 
ExpAA=240.61 First60=7.93 PredHel=11 183o193-212i249-271o286-308i315-
333o343-365i378-
397o407-429i
Not Not Not plasma Rv3481c 6 0 o12 37i49 73o85 Topology=o15-37i50-Rv3481c PROBABLE INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
  
membrane Plasma membrane CytoplasmicMembrane 0,967101
   - - -
104i125-151o163-186i207-226o ExpAA=139.92 First60=34.90 PredHel=6 72o82-104i131-153o163-185i206-228o
*
Rv3482c PROBABLE CONSERVED MEMBRANE PROTE Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown 0,855524 Rv3482c 1 0 i64-85o ExpAA=22.67 First60=0.03 PredHel=1 Topology=i63-85o
Rv3483c POSSIBLE EXPORTED PROTEIN Not Not plasma Extracell Unknown 0 95651 Rv3483c 1 0 o34 54i ExpAA=22 47 First60=22 44 PredHel=1 Topology=o31 53i  cytoplasm extracellular membrane ,    -  . . -
Rv3488 CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,525456 Rv3488 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv3491 CONSERVED HYPOTHETICAL MCE ASSOCIATED ALANINE AND VALINE RICH PROTEIN
No 
Prediction No Prediction
No 
Prediction Extracell Unknown 0,918184 Rv3491 0 Y n5-23c31/32o ExpAA=18.79 First60=18.47 PredHel=1 Topology=i7-26o *
Rv3493c CONSERVED HYPOTHETICAL MCE ASSOCIATED ALANINE AND VALINE RICH PROTEIN cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane Unknown 0,590562 Rv3493c 1 0 o76-100i ExpAA=22.67 First60=0.00 PredHel=1 Topology=i75-97o *
3 9 Not Not plasma i 0 688 6 3 9 1 0 i12 31 32 1 i 60 26 1 i12 3Rv 4 4c MCE-FAMILY PROTEIN MCE4F  cytoplasm extracellular
  
membrane Extracell Cytoplasm cMembrane , 47 Rv 4 4c   - o ExpAA= .7 F rst = .54 PredHel= Topology= - 4o *
Rv3499c MCE-FAMILY PROTEIN MCE4A Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,66147 Rv3499c 1 0 i12-33o ExpAA=22.17 First60=22.15 PredHel=1 Topology=i13-35o * *
Rv3500c CONSERVED HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN Not Not plasma Plasma membrane CytoplasmicMembrane 0,91425 Rv3500c 5 0 i55-85o105-127i161-ExpAA=117.98 First60=5.70 PredHel=5
Topology=i56-78o106-
128i161-183o211-YRBE4B cytoplasm extracellular membrane  183o211-234i255-273o 233i254-276o
Rv3501c CONSERVED HYPOTHETICAL INTEGRAL MEMBRANE PROTEIN YRBE4A
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,956404
Rv3501c 6 0 i48-70o90-114i135-
159o165-185i197-213o229-249i ExpAA=125.72 First60=14.65 PredHel=6
Topology=i48-70o92-
114i135-157o162-
184i197-214o229-251i
Rv3503c PROBABLE FERREDOXIN FDXD cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,61552 Rv3503c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Rv3507 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,933388 Rv3507 0 0 i ExpAA=0.89 First60=0.00 PredHel=0 Topology=o
Rv3508 PE PGRS FAMILY PROTEIN Not Not Not plasma Extracell Extracellular 0 876762 Rv3508 0 Y n3 14c32/33o ExpAA=1 22 First60=0 02 PredHel=0 Topology=o *-   cytoplasm extracellular membrane  ,    -  . .
Rv3511 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,864648 Rv3511 0 0 i ExpAA=0.45 First60=0.02 PredHel=0 Topology=o *
Rv3512 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Extracellular 0,952017 Rv3512 0 0 i ExpAA=0.02 First60=0.02 PredHel=0 Topology=o *
lRv3514 PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
Not p asma 
membrane Extracell Extracellular 0,919015 Rv3514 0 Y n3-14c32/33o ExpAA=1.12 First60=0.02 PredHel=0 Topology=o *
Rv3524 PROBABLE CONSERVED MEMBRANE PROTEIN cytoplasm Not Not plasma Cytoplasm Unknown 0 936845 Rv3524 1 0 i51-73o ExpAA=22 68 First60=9 95 PredHel=1 Topology=i51-73o   extracellular membrane ,     . .
Rv3533c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,877718 Rv3533c 0 0 i ExpAA=3.03 First60=1.94 PredHel=0 Topology=o *
Rv3547 CONSERVED HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm Unknown 0,685812 Rv3547 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv3554 POSSIBLE ELECTRON TRANSFER PROTEIN FDXB cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane 0,550518
Rv3554 6 0 i42-65o71-89i110-
129o149-166i178-199o205-226i ExpAA=99.84 First60=18.23 PredHel=4
Topology=o39-61i68-
90o105-127i191-213o
Rv3558 PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,748442 Rv3558 0 0 i ExpAA=0.58 First60=0.08 PredHel=0 Topology=o
R 3572 HYPOTHETICAL PROTEIN No N P di ti No E t ll U k 0 897681 R 3572 0 Y 7 18 24/25 E AA 2 00 Fi t60 1 99 P dH l 0 T l *v  Prediction o re c on Prediction x race n nown , v    n - c o xp = . rs = . re e = opo ogy=o
/ Topology=i2-19o23-
Rv3578 POSSIBLE ARSENICAL PUMP INTEGRAL MEMBRANE PROTEIN ARSB2
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,963841
Rv3578 12 Y n3-14c19 20o29-
45i52-69o99-125i137-155o175-
195i215-233o239-257i269-
294o306 324i331 352o358
ExpAA=249.71 First60=46.48 PredHel=12
45i52-69o102-124i136-
158o173-195i215-
232o236-253i266- *- - -
373i385 288o303-325i332-354o385-407i
Rv3584 POSSIBLE CONSERVED LIPOPROTEIN LPQE Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown 0,559516 Rv3584 0 Y n16-27c32/33o ExpAA=18.55 First60=18.53 PredHel=1 Topology=i13-35o * *
Not plasmaRv3587c PROBABLE CONSERVED MEMBRANE PROTEIN cytoplasm extracellular   membrane Extracell  Unknown 0,934944 Rv3587c 1 0 i21-41o ExpAA=21.83 First60=21.64 PredHel=1 Topology=i20-42o *
Rv3590c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,824508 Rv3590c 0 0 i ExpAA=0.69 First60=0.26 PredHel=0 Topology=o *
Rv3595c PE-PGRS FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,789659 Rv3595c 0 0 i ExpAA=0.13 First60=0.05 PredHel=0 Topology=o *
Rv3604c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN RICH IN ALANINE AND ARGININE AND PROLINE cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,87975 Rv3604c 2 0 i84-103o109-131i ExpAA=42.64 First60=0.00 PredHel=2
Topology=i82-104o109-
131i
Not Not plasma Rv3605c 4 0 i9-28o34-52i88- Topology=i9-31o36-Rv3605c PROBABLE CONSERVED SECRETED PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane  CytoplasmicMembrane 0,963821
   
107o119-139i ExpAA=79.54 First60=39.82 PredHel=4 53i86-105o120-139i
Rv3611 HYPOTHETICAL ARGININE AND PROLINE RICH PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,856026 Rv3611 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv3613c HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Extracell Unknown 0,735592 Rv3613c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
R 3629 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not Not plasma Pl b C t l i M b 0 968713
Rv3629c 10 0 i7-24o30-54i66-
91 127 148i169 188 194 212i244 E AA 212 00 Fi t60 40 83 P dH l 10
Topology=i7-26o31-
53i66-88o126-148i169-
188 198 215i244 *v c     cytoplasm extracellular membrane asma mem rane y op asm c em rane , o - - o - -265o271-293i302-323o329-346i 
xp = . rs = . re e = o - -
266o271-293i306-
323o328-350i
Rv3630 12 0 i36-55o61-84i111-
Topology=o33-55i62-
84o114-136i143-
Rv3630 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,962087
131o143-165i172-193o199-
218i239-261o273-292i312-
333o353-377i384-403o409-427i 
ExpAA=253.09 First60=22.00 PredHel=11 165o193-215i236-258o268-290i311-
333o353-375i382-
401 405 427i
*
o -
Rv3632 POSSIBLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,951538 Rv3632 3 0 o6-23i30-48o68-88i ExpAA=56.57 First60=36.86 PredHel=3
Topology=o4-21i30-
48o68-85i
Rv3635 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,892297
Rv3635 12 Y n9-19c28/29o38-
56i63-81o87-107i114-135o141-
158i170-197o217-235i247- ExpAA=224.17 First60=24.11 PredHel=9
Topology=i13-35o70-
92i113-135o171-
193i214-236o280- *cy op asm ex race u ar mem rane 265o285-304i311-330o350-
368i380
302i309-328o343-
362i383-405o
Rv3645 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,841464
Rv3645 6 0 i45-65o85-106i140-
162o168-189i220-241o253-278i ExpAA=134.06 First60=17.69 PredHel=6
Topology=i43-65o85-
107i140-162o167-
189i216-238o258-280i
*
Rv3653 PE-PGRS FAMILY-RELATED PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,512388 Rv3653 0 0 i ExpAA=2.00 First60=0.07 PredHel=0 Topology=o
Rv3655c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Cytoplasmic 0,613732 Rv3655c 0 Y n3-18c23/24o ExpAA=21.96 First60=21.94 PredHel=1 Topology=o4-26i * *
No NoRv3656c CONSERVED HYPOTHETICAL PROTEIN  Prediction No Prediction
 
Prediction Plasma membrane Unknown 0,532337 Rv3656c 1 Y n2-12c18/19o34-56i ExpAA=21.50 First60=21.49 PredHel=1 Topology=o34-56i
Rv3657c POSSIBLE CONSERVED ALANINE RICH MEMBRANE PROTEIN cytoplasm Not t ll l
Not plasma 
b Plasma membrane Unknown 0,68035
Rv3657c 2 Y n2-12c16/17o40-
70i161 182 ExpAA=46.77 First60=13.70 PredHel=2
Topology=o48-70i161-
183ex race u ar mem rane - o o
Rv3658c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,755792
Rv3658c 3 Y n4-15c19/20o43-
75i206-226o238-256i ExpAA=86.09 First60=28.18 PredHel=3
Topology=o43-75i202-
224o234-256i 
PROBABLE DIPEPTIDE-TRANSPORT INTEGRAL MEMBRANE Not Not plasma Rv3664c 6 Y n3-14c22/23o64- Topology=i5-27o67-Rv3664c     PROTEIN ABC TRANSPORTER DPPC
 
cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,94592 87i99-118o124-143i174-194o200-220i232-249o 
ExpAA=136.14 First60=21.09 PredHel=6 89i102-119o124-
143i174-196o231-253i
*
Rv3665c PROBABLE DIPEPTIDE-TRANSPORT INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER DPPB
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,916867
Rv3665c 6 0 i9-30o97-119i131-
155o175-191i233-255o275-301i ExpAA=136.85 First60=21.77 PredHel=6
Topology=i9-31o98-
120i133-155o170-
192i229-251o279-301i
*
Rv3669 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,88817 Rv3669 2 0 i69-90o96-123i ExpAA=45.80 First60=0.00 PredHel=2
Topology=i68-90o100-
122i
Rv3671c POSSIBLE MEMBRANE-ASSOCIATED SERINE PROTEASE Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane  CytoplasmicMembrane 0,573972
Rv3671c 4 0 o6-25i32-52o64-
86i98-120o ExpAA=86.91 First60=42.07 PredHel=4
Topology=o4-23i30-
52o62-84i96-118o
Rv3673c POSSIBLE MEMBRANE-ANCHORED THIOREDOXIN-LIKE PROTEIN (THIOL-DISULFIDE INTERCHANGE RELATED PROTEIN)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane Unknown 0,649998 Rv3673c 1 0 o20-39i ExpAA=20.96 First60=20.45 PredHel=1 Topology=o20-42i
Rv3675 POSSIBLE MEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown 0,884749 Rv3675 0 Y n3-14c20/21o ExpAA=22.46 First60=22.46 PredHel=1 Topology=o4-26i
Rv3682
PROBABLE BIFUNCTIONAL MEMBRANE-ASSOCIATED 
PENICILLIN-BINDING PROTEIN 1A/1B PONA2 (MUREIN 
POLYMERASE) [INCLUDES: PENICILLIN-INSENSITIVE Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Extracellular 0,693891 Rv3682 0 Y n7-20c27/28o ExpAA=22.23 First60=22.23 PredHel=1 Topology=i7-29o *TRANSGLYCOSYLASE (PEPTIDOGLYCAN TGASE) + PENICILLIN-
SENSITIVE TRANSPEPTIDASE (DD-TRANSPEPTIDASE)]
Rv3686c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell Unknown 0,89065 Rv3686c 1 0 o32-65i ExpAA=35.22 First60=27.06 PredHel=1 Topology=o34-65i
3689 6 0 i155 179 199 Topology=i153-
Rv3689 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,911747
Rv    - o -
226i247-279o291-315i335-
362o382-410i 
ExpAA=143.54 First60=0.00 PredHel=6 175o207-229i250-272o292-314i335-
357o388-410i
Rv3690 PROBABLE CONSERVED MEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Cytoplasm  Unknown 0,756171 Rv3690 1 0 o55-76i ExpAA=22.66 First60=8.73 PredHel=1 Topology=o51-73i
Rv3694c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,941763
Rv3694c 5 0 i102-122o167-
188i209-237o257-279i286-306o ExpAA=120.91 First60=0.00 PredHel=6
Topology=i102-
124o166-188i193-
215o219-238i258-
280 285 307io -
Rv3695 POSSIBLE CONSERVED MEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm  Cytoplasmic 0,817873
Rv3695 3 0 o23-47i54-74o106-
127i ExpAA=61.91 First60=28.65 PredHel=3
Topology=i21-43o53-
75i111-133o
Rv3706c CONSERVED HYPOTHETICAL PROLINE RICH PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,942207 Rv3706c 1 0 o24-48i ExpAA=22.86 First60=22.86 PredHel=1 Topology=i26-48o
N NRv3707c CONSERVED HYPOTHETICAL PROTEIN o Prediction No Prediction
o 
Prediction Extracell Unknown 0,925635 Rv3707c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv3718c CONSERVED HYPOTHETICAL PROTEIN cytoplasm Not Not plasma Cytoplasm Unknown 0,775911 Rv3718c 0 0 i ExpAA=0.03 First60=0.00 PredHel=0 Topology=o  extracellular membrane     
Rv3723 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm CytoplasmicMembrane 0,953996
Rv3723 4 0 i7-26o46-64i85-
107o113-136i ExpAA=89.26 First60=40.73 PredHel=4
Topology=i5-27o42-
64i77-99o114-136i
Rv3724 PROBABLE CUTINASE PRECURSOR [FIRST PART] CUT5A Not cytoplasm extracellular
Not plasma 
membrane Extracell Unknown 0,547535 Rv3724 0 0 i ExpAA=0.24 First60=0.00 PredHel=0 Topology=o
Not Not plasma
Rv3728 14 0 i41-64o84-101i108-
127o133-155i167-188o194-
Topology=i41-63o78-
100i107-129o133-
155i167-189o195-
Rv3728 PROBABLE CONSERVED TWO-DOMAIN MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,759074 212i232-248o254-275i296-320o332-351i358-376o396-
415i436
ExpAA=307.80 First60=20.03 PredHel=13 217i230-248o253-
275i295-317o332-
354i361-378o393-
415i436 458o-
3 3 Not Not plasma i 0 9160 8
Rv3737 9 0 o159-188i208-
229o235-253i265-285o314- 19 1 i 60 0 0 9
Topology=o165-
187i207-229o234-
2 3i26 28 31Rv 7 7 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane Cytoplasm cMembrane , 5 333i340-361o367-385i392-
416o428-449i 
ExpAA= 7. 5 F rst = . 4 PredHel= 5 5- 7o 4-
336i341-363o367-
384i391-413o428-450i
Rv3738c PPE FAMILY PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell CytoplasmicMembrane 0,557561
Rv3738c 3 0 i104-122o128-
154i161-181o ExpAA=84.17 First60=11.62 PredHel=3
Topology=i79-101o106-
128i135-157o
Rv3742c POSSIBLE OXIDOREDUCTASE Not cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Unknown 0,949347 Rv3742c 2 0 o12-30i102-121o ExpAA=38.94 First60=16.99 PredHel=2
Topology=o11-30i105-
127o
Rv3743c PROBABLE CATION TRANSPORTER P-TYPE ATPASE CTPJ Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,658871
Rv3743c 7 0 i31-49o55-73i85-
102o108-126i259-277o289-
313i598-616o 
ExpAA=130.87 First60=21.62 PredHel=5
Topology=i33-55o92-
114i259-281o291-
313i598-620o
Rv3756c
POSSIBLE OSMOPROTECTANT (GLYCINE 
BETAINE/CARNITINE/CHOLINE/L-PROLINE) TRANSPORT 
INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER PROZ
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,943901
Rv3756c 6 Y n3-14c24/25o34-
53i60-87o93-112i133-151o157-
177i189 212o
ExpAA=109.70 First60=26.38 PredHel=5
Topology=o31-53i66-
88o93-115i155-
177o192 214i     -  -
Rv3757c
POSSIBLE OSMOPROTECTANT (GLYCINE 
BETAINE/CARNITINE/CHOLINE/L-PROLINE) TRANSPORT Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,912206
Rv3757c 5 0 o20-40i52-75o81-
100i134-167o179-200i ExpAA=111.02 First60=30.24 PredHel=5
Topology=i21-40o55-
74i81-100o145-
INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER PROW  167i179-201o
Rv3760 POSSIBLE CONSERVED MEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,942859 Rv3760 2 0 i21-41o61-85i ExpAA=45.81 First60=25.03 PredHel=2
Topology=i20-42o57-
79i *
Rv3763 19 KDA LIPOPROTEIN ANTIGEN PRECURSOR LPQH Not cytoplasm
Not 
extracellular
plasma 
membrane Extracell  Unknown 0,803449 Rv3763 0 Y n5-16c21/22o ExpAA=11.67 First60=7.64 PredHel=0 Topology=o * *
lRv3766 HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Extracell  Unknown 0,612629 Rv3766 0 0 i ExpAA=0.06 First60=0.04 PredHel=0 Topology=o
Not Not plasma Rv3770c 5 0 o20 36i48 69o81 Topology=o15-36i48-Rv3770c HYPOTHETICAL LEUCINE RICH PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,973327
   - - -
106i118-144o164-183i ExpAA=110.47 First60=33.62 PredHel=5 70o85-107i124-146o166-188i
Rv3779 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN ALANINE cytoplasm Not Not plasma Plasma membrane CytoplasmicMembrane 0 948004
Rv3779 13 Y n3-14c21/22o31-
54i61-84o96-118i166-185o191-
212i232 254o260 277i289 ExpAA=294 44 First60=44 41 PredHel=13
Topology=i2-21o31-
53i60-82o97-119i190-
212o232-254i259-
AND LEUCINE RICH extracellular membrane  , - - -317o329-347i393-412o432-
448i460
. . 281o296-318i331-
353o389-408i415-
437o457-479i492-514o
R 3783 PROBABLE O-ANTIGEN/LIPOPOLYSACCHARIDE TRANSPORT Not Not plasma Pl b C t l i M b 0 956616 Rv3783 6 0 i50-71o83-108i128- E AA 128 80 Fi t60 11 32 P dH l 6
Topology=i49-71o86-
108i128 150 160v INTEGRAL MEMBRANE PROTEIN ABC TRANSPORTER RFBD cytoplasm extracellular membrane asma mem rane y op asm c em rane , 150o162-182i189-208o250-269i xp = . rs = . re e = - o -182i189-208o251-268i
Not Not plasma Rv3789 4 0 i7 25o31 48i60 Topology=i7 29o34Rv3789 POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,97618
   - - -
79o91-112i ExpAA=80.33 First60=38.58 PredHel=4
- -
53i60-79o89-111i
Topology=i27-49o64-
Rv3792 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,944713
Rv3792 13 0 i25-51o63-85i97-
117o183-200i207-222o228-
247i254-272o278-295i307- ExpAA=267.42 First60=23.14 PredHel=13
86i99-118o183-
200i207-224o229-
248i255-272o276-
329o357-375i387-407o419-
439i446
293i306-328o353-
375i382-404o414-
436i443-465o
Rv3793 13 0 i28-50o231-251i263-
Topology=i28-50o232-
251i264-286o341-
Rv3793
INTEGRAL MEMBRANE INDOLYLACETYLINOSITOL 
ARABINOSYLTRANSFERASE EMBC 
(ARABINOSYLINDOLYLACETYLINOSITOL SYNTHASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,861713
   
286o342-364i376-392o422-
455i467-488o531-552i564-
582o588-609i621-641o661-
ExpAA=287.77 First60=21.93 PredHel=13
360i373-392o431-
453i466-488o530-
552i565-582o586-
679i700 608i620-642o657-
679i700-722o
Rv3794 13 0 i12-34o205-227i248-
Topology=i12-34o205-
224i247-269o322-
Rv3794
INTEGRAL MEMBRANE INDOLYLACETYLINOSITOL 
ARABINOSYLTRANSFERASE EMBA 
(ARABINOSYLINDOLYLACETYLINOSITOL SYNTHASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,858807
   
267o322-344i356-375o405-
430i451-471o519-536i548-
565o571-593i605-626o646-
ExpAA=293.68 First60=22.71 PredHel=13
344i356-375o408-
430i451-470o519-
536i543-565o575-
*
664i684 597i604-626o641-
663i684-706o
INTEGRAL MEMBRANE INDOLYLACETYLINOSITOL
Rv3795 13 0 i28-47o219-237i275-
293 348 370i382 398 431
Topology=o28-50i217-
239o271-293i402-
Rv3795
   
ARABINOSYLTRANSFERASE EMBB 
(ARABINOSYLINDOLYLACETYLINOSITOL SYNTHASE)
Not 
cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,8639
o - - o -
456i476-495o541-558i570-
587o593-614i626-648o668-
689i701
ExpAA=269.30 First60=21.92 PredHel=12 419o434-456i472-494o541-558i570-
587o597-619i626-
*
648o663-685i698-720o
Rv3796 SERVED HYPOTHETICAL PROTEIN cytoplasm Not Not plasma Extracell Unknown 0 527633 Rv3796 0 Y n24 35c40/41o ExpAA=3 78 First60=3 69 PredHel=0 Topology=o * *  extracellular membrane ,    -  . .
Rv3802c PROBABLE CONSERVED MEMBRANE PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Cytoplasmic 0,691803 Rv3802c 1 0 i12-36o ExpAA=22.97 First60=22.95 PredHel=1 Topology=i12-34o * *
Rv3803c
SECRETED MPT51/MPB51 ANTIGEN PROTEIN FBPD 
(MPT51/MPB51 ANTIGEN 85 COMPLEX C) (AG58C) (MYCOLYL 
TRANSFERASE 85C) (FIBRONECTIN-BINDING PROTEIN C) 
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular 0,718674 Rv3803c 0 Y n10-21c26/27o ExpAA=22.78 First60=20.55 PredHel=1 Topology=i5-27o * *
(85C)
Rv3804c
SECRETED ANTIGEN 85-A FBPA (MYCOLYL TRANSFERASE 
85A) (FIBRONECTIN BINDING PROTEIN A) (ANTIGEN 85 Not extracellular Not plasma Extracell Extracellular 0 923099 Rv3804c 0 Y n18 29c34/35o ExpAA=23 33 First60=22 55 PredHel=1 Topology=i19 41o * * -      
COMPLEX A) cytoplasm membrane
,    -  . . -
Rv3805c 10 Y n4 16c20/21o81 Topology=i5-22o81-
Rv3805c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,893127
   - -
100i112-128o134-156i168-
185o191-207i212-231o264-
283i304-327o339-358i370-388o
ExpAA=199.53 First60=18.88 PredHel=9
103i134-156o176-
198i211-233o264-
283i304-326o336- 358i370-389o
Not Not plasma Rv3806c 9 0 i26-46o52-72i92-
Topology=o55-72i92-
114o118 140i161Rv3806c POSSIBLE CONSERVED INTEGRAL MEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane CytoplasmicMembrane 0,945831 111o117-134i146-163o175-194i217-238o244-263i283-301o 
ExpAA=163.96 First60=19.79 PredHel=7 - -183o216-238i245-
264o284-301i
Rv3807c POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,8945
Rv3807c 4 0 i24-43o49-66i113-
132o138-156i ExpAA=71.83 First60=34.30 PredHel=3
Topology=o20-42i49-
66o139-158i
Rv3810 EXPORTED REPETITIVE PROTEIN PRECURSOR PIRG (CELL Not Not plasma Extracell Unknown 0 944793 Rv3810 0 Y n9 17c22/23o ExpAA=18 09 First60=18 08 PredHel=1 Topology=i9 31o * *SURFACE PROTEIN) (EXP53) cytoplasm extracellular membrane ,    -  . . -
Rv3811 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Extracell Extracellular 0,735899 Rv3811 0 Y n2-12c19/20o ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv3821 PROBABLE CONSERVED INTEGRAL MEMBRANE PROTEIN cytoplasm Not extracellular
Not plasma 
membrane Plasma membrane CytoplasmicMembrane 0,963484
Rv3821 6 0 o6-26i33-59o71-
92i136 165o171 195i216 234o ExpAA=130.34 First60=45.20 PredHel=6
Topology=o4-26i33-
55o70-92i135-157o172-- - -  194i218-235o
Topology=i44-66o220-
Rv3823c PROBABLE CONSERVED INTEGRAL MEMBRANE TRANSPORT PROTEIN MMPL8
Not 
t l
Not 
t ll l
plasma 
b Plasma membrane CytoplasmicMembrane 0,755991
Rv3823c 11 0 o43-61i218-
235o241-269i319-342o348-
371i403 424 871 890i897 ExpAA=256.85 First60=15.85 PredHel=12
242i247-269o273-
295i316-338o348-
370i402-424o873- cy op asm ex race u ar mem rane - o - -
922o928-948i969-994o1014-1035i 895i900-922o928-950i963-985o989-
1011i
Rv3831 HYPOTHETICAL PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane CytoplasmicMembrane 0,963719
Rv3831 2 Y n2-12c16/17o40-
58i123-143o ExpAA=64.48 First60=40.52 PredHel=3
Topology=i2-19o34-
56i123-145o *
Rv3835 PROBABLE CONSERVED MEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell  Extracellular 0,812554 Rv3835 1 0 i44-66o ExpAA=22.55 First60=16.88 PredHel=1 Topology=i44-66o
l 3843 5 0 127 147i159 Topology=i128-Rv3843c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN cytoplasm Not extracellular
Not p asma 
membrane Plasma membrane CytoplasmicMembrane 0,908343
Rv c   o - -
192o212-236i248-270o282-301i ExpAA=106.07 First60=0.00 PredHel=4 150o165-187i247-269o279-301i
*
No NoRv3845 HYPOTHETICAL PROTEIN  Prediction No Prediction
 
Prediction Extracell  Cytoplasmic 0,699968 Rv3845 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
Not Not plasma Rv3848 5 Y n3-14c18/19o34- Topology=o34-56i63-Rv3848 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN  cytoplasm
 
extracellular
 
membrane Plasma membrane  CytoplasmicMembrane 0,923606 55i67-84o137-160i167-185o191-213i 
ExpAA=114.44 First60=23.73 PredHel=5 85o138-160i167-
184o194-216i
Rv3851 POSSIBLE MEMBRANE PROTEIN No No Prediction No Extracell Unknown 0 949691 Rv3851 1 Y n21 39c47/48o71 90i ExpAA=41 70 First60=20 81 PredHel=2 Topology=i21-40o71- * *  Prediction  Prediction ,    - -  . . 90i
Rv3852 POSSIBLE HISTONE-LIKE PROTEIN HNS Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,923444 Rv3852 1 0 o110-128i ExpAA=19.87 First60=0.00 PredHel=1 Topology=o111-128i
Rv3857c POSSIBLE MEMBRANE PROTEIN No Prediction No Prediction
No 
Prediction Plasma membrane Unknown 0,909945 Rv3857c 1 0 i39-61o ExpAA=22.96 First60=21.85 PredHel=1 Topology=i39-61o
lRv3864 CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Extracell Cytoplasmic 0,748748 Rv3864 1 0 o134-155i ExpAA=24.74 First60=0.14 PredHel=1 Topology=o134-156i
Rv3869 POSSIBLE CONSERVED MEMBRANE PROTEIN Not Not plasma Extracell Unknown 0 6888 Rv3869 1 0 o44-64i ExpAA=22 76 First60=20 27 PredHel=1 Topology=i39-61o   cytoplasm extracellular membrane ,     . .
Rv3870 POSSIBLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,552021 Rv3870 2 0 o41-61i68-86o ExpAA=60.38 First60=19.38 PredHel=3
Topology=i41-60o70-
92i225-247o
Rv3874 10 KDA CULTURE FILTRATE ANTIGEN ESXB (LHP) (CFP10) Not cytoplasm extracellular
Not plasma 
membrane Extracell  Extracellular 0,832174 Rv3874 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=i
6 KDA EARLY SECRETORY ANTIGENIC TARGET ESXA (ESAT N t N t lRv3875        -6)
o  
cytoplasm extracellular
o  p asma 
membrane Extracell  Extracellular 0,642423 Rv3875 0 0 i ExpAA=0.09 First60=0.09 PredHel=0 Topology=o
Rv3876 CONSERVED HYPOTHETICAL PROLINE AND ALANINE RICH Not Not Not plasma Extracell Extracellular 0,766392 Rv3876 0 0 i ExpAA=0.05 First60=0.00 PredHel=0 Topology=o *PROTEIN cytoplasm extracellular membrane     
Topology=i144-
Rv3877 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,961663
Rv3877 11 0 i144-165o171-
191i203-222o228-246i258-
280o286-307i367-386o392-
409i421 440 446 468i480 503
ExpAA=237.67 First60=1.59 PredHel=11
166o171-190i197-
219o229-246i258-
280o284-306i366-
388 392 414i419- o - - o o - -
441o445-467i480-502o
Rv3878 CONSERVED HYPOTHETICAL ALANINE RICH PROTEIN Not cytoplasm
Not 
extracellular
Not plasma 
membrane Extracell Unknown 0,835694 Rv3878 0 0 i ExpAA=0.01 First60=0.01 PredHel=0 Topology=o
Rv3879c HYPOTHETICAL ALANINE AND PROLINE RICH PROTEIN Not extracellular Not plasma Extracell Cellwall 0 644128 Rv3879c 0 0 i ExpAA=0 16 First60=0 01 PredHel=0 Topology=o     cytoplasm membrane ,     . .
Rv3881c CONSERVED HYPOTHETICAL ALANINE AND GLYCINE RICH PROTEIN cytoplasm
Not 
extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic 0,572457 Rv3881c 0 0 i ExpAA=0.02 First60=0.00 PredHel=0 Topology=o
Rv3886c
PROBABLE ALANINE AND PROLINE RICH MEMBRANE-ANCHORED 
MYCOSIN MYCP2 (SERINE PROTEASE) (SUBTILISIN-LIKE 
PROTEASE) (SUBTILASE LIKE) (MYCOSIN 2)
Not 
cytoplasm extracellular
Not plasma 
membrane Extracell  Extracellular 0,702737
Rv3886c 1 Y n12-24c33/34o525-
544i ExpAA=25.06 First60=3.13 PredHel=1 Topology=o524-546i * * -  -
Topology=i135-
Rv3887c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Plasma membrane CytoplasmicMembrane 0,953158
Rv3887c 11 0 i137-157o169-
188i200-219o225-243i250-
271o277-302i360-384o390- ExpAA=238.02 First60=0.06 PredHel=11
157o167-189i196-
215o220-242i249-
268o278-300i363-
406i418-438o450-472i484-507o 385o390-407i412-
434o449-471i484-506o
Rv3897c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm Unknown 0,898243 Rv3897c 0 Y n5-13c18/19o ExpAA=13.05 First60=13.03 PredHel=0 Topology=o * *
Not Not plasmaRv3898c CONSERVED HYPOTHETICAL PROTEIN  cytoplasm
 
extracellular
 
membrane Extracell Unknown 0,588047 Rv3898c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
Rv3901c POSSIBLE MEMBRANE PROTEIN Not t l extracellular
plasma 
b Extracell Unknown 0,78618 Rv3901c 1 0 o29-50i ExpAA=22.26 First60=22.20 PredHel=1 Topology=i29-51o *cy op asm mem rane
Rv3903c HYPOTHETICAL ALANINE AND PROLINE RICH PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown 0,575527 Rv3903c 0 0 i ExpAA=12.36 First60=12.18 PredHel=0 Topology=o *
Rv3906c CONSERVED HYPOTHETICAL PROTEIN Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown 0,665124 Rv3906c 0 0 i ExpAA=0.00 First60=0.00 PredHel=0 Topology=o
l
Rv3910 15 0 i45-63o69-88i100-
125o145-166i178-197o213-
Topology=i40-62o66-
88i105-127o142-
164i176-198o213-
235i255 276 291Rv3910 PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
p asma 
membrane Plasma membrane CytoplasmicMembrane 0,904151 235i255-273o293-314i335-363o375-395i407-427o439-
460i480
ExpAA=331.91 First60=20.87 PredHel=15 - o -313i343-365o375-
397i410-432o437-
459i480 497o517- -
539i979-1001o
Topology=i7-29o39-
Rv3921c PROBABLE CONSERVED TRANSMEMBRANE PROTEIN Not cytoplasm
Not 
extracellular
plasma 
membrane Cytoplasm CytoplasmicMembrane 0,928833
Rv3921c 5 0 i12-31o37-55i103-
126o192-210i235-260o ExpAA=107.68 First60=40.25 PredHel=5 56i104-126o192-214i235-257o
Proteínas con predicción de secuencia señal realizada por Phobius.
Cytoplasm extracellular plasma membrane
Rv0008c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane Cytoplasmic Gu 1 ExpAA=22.58 First60=0.09 PredHel=1 Topology=i102-124o 1
Rv0019c cytoplasm Not extracellular Not plasma membrane Cytoplasm Unknown Gu 1 ExpAA=20.05 First60=19.87 PredHel=1 Topology=o6-28i 1
Rv0048c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Unknown Sinha+Gu 1 ExpAA=23.15 First60=0.00 PredHel=1 Topology=i89-111o 1
Rv0072 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 1 1 ExpAA=92.58 First60=22.13 PredHel=4
Topology=i16-38o231-
253i274-296o306-
328i
Rv0144 cytoplasm Not extracellular Not plasma membrane Cytoplasm Cytoplasmic Gu ExpAA=19.04 First60=0.48 PredHel=1 Topology=o235-257i 1
Rv0157 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=208.48 First60=45.66 PredHel=9
Topology=o5-27i34-
53o58-77i90-112o127-
149i170-192o197-
219i226-245o249-
268i
1
Rv0167 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=135.10 First60=23.53 PredHel=6
Topology=o15-37i56-
78o93-115i155-
177o197-219i240-
262o
1
Rv0170 cytoplasm Not extracellular Not plasma membrane Cytoplasm Unknown Gu 1 ExpAA=22.60 First60=22.60 PredHel=1 Topology=i7-29o 1
Rv0176 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=75.26 First60=25.81 PredHel=3
Topology=i29-51o56-
78i166-188o 1
Rv0177 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Unknown Gu 1 ExpAA=18.55 First60=18.54 PredHel=1 Topology=o26-48i 1
Rv0178 Not cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Gu 1 ExpAA=24.22 First60=0.00 PredHel=1 Topology=i79-101o 1
Rv0180c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=147.82 First60=22.85 PredHel=6
Topology=i25-47o218-
240i269-291o301-
323i330-352o392-
414i
1
Rv0200 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 1 ExpAA=70.88 First60=45.57 PredHel=3
Topology=i7-29o33-
55i75-97o
Rv0227c cytoplasm Not extracellular Not plasma membrane Cytoplasm Unknown Sinha+Gu 1 1 1 ExpAA=43.63 First60=21.73 PredHel=2
Topology=i5-27o319-
341i
Rv0241c cytoplasm Not extracellular Not plasma membrane
Plasma 
membrane Cytoplasmic Sinha+Gu ExpAA=12.04 First60=0.19 PredHel=0 Topology=o 1
Rv0283 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Gu 1 ExpAA=21.84 First60=0.04 PredHel=1 Topology=i72-94o 1
Rv0284 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Gu ExpAA=28.57 First60=17.81 PredHel=1 Topology=i45-67o 1
Rv0290 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=230.02 First60=0.00
PredHel=1
1
Topology=i129-
151o155-177i184-
202o206-228i235-
254o258-280i328-
347o352-374i381-
400o404-426i447-
469o
1
Rv0291 Not cytoplasm extracellular
Not plasma 
membrane Extracell
Extracellul
ar Gu 1 1 ExpAA=34.13 First60=10.63 PredHel=1 Topology=o431-453i 1
Rv0292 cytoplasm Not extracellular plasma membrane
Plasma 
membrane Unknown Gu 1 1 ExpAA=42.24 First60=40.57 PredHel=2
Topology=i13-30o35-
57i 1
Rv0338c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Gu 1 ExpAA=122.55 First60=20.94 PredHel=6
Topology=o5-24i71-
93o113-135i148-
170o180-202i214-
231o
1
Rv0342 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
 
Cytoplasmic Gu ExpAA=24.22 First60=0.00 PredHel=1 Topology=o497-519i 1
Rv0383c cytoplasm Not extracellular Not plasma membrane Cytoplasm
 
Cytoplasmic Gu 1 ExpAA=19.82 First60=19.74 PredHel=1 Topology=o5-24i 1
Rv0392c Not cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm
 
Cytoplasmic
Membrane
Gu ExpAA=22.39 First60=0.09 PredHel=1 Topology=o387-409i 1
Rv0418 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm
Extracellul
ar Gu 1 1 1 1 ExpAA=18.09 First60=17.96 PredHel=1 Topology=i7-29o
Rv0475 cytoplasm extracellular Not plasma membrane Cytoplasm Cytoplasmic Sinha ExpAA=2.21 First60=2.21 PredHel=0 Topology=o 1
Rv0479c Not cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Gu 1 ExpAA=22.25 First60=0.00 PredHel=1 Topology=i113-135o 1
Proteína no 
predicha por 
ninguna vía
lipoP 
1.0
SignalP 
3.0
TatP 
1.0
SecretomeP 
2.0Proteína
Localización Subcelular
Autor LipoP 1.0
SignalP 
3.0 TopologíaPhobius
TatP 
1.0
secretomeP 
2.0 
TMHMM 2.0
ExpAA First60
Anexo 1e- Predicción para las proteínas identificadas 
experimentalmente por Gu y col y Sinha y col.
PA-SUB v.2.5
Gpos-Ploc PSORTb v.2.0.4
Número de 
hélices
Rv0505c Not cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Gu ExpAA=19.51 First60=0.08 PredHel=1 Topology=o345-367i 1
Rv0556 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=45.79 First60=22.46 PredHel=2
Topology=i33-55o131-
153i 1
Rv0686
No 
Predictio
n
No Prediction No Prediction
Plasma 
membrane Unknown Gu 1 ExpAA=44.41 First60=44.09 PredHel=2
Topology=i9-31o35-
57i 1
Rv0875c Not cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Gu 1 1 1 ExpAA=22.41 First60=22.40 PredHel=1 Topology=i5-27o
Rv0901 cytoplasm Not extracellular Not plasma membrane Cytoplasm Unknown Gu 1 ExpAA=21.31 First60=21.31 PredHel=1 Topology=o4-26i 1
Rv0931c Not cytoplasm Not extracellular
Not plasma 
membrane Extracell
Cytoplasmic
Membrane Gu 1 ExpAA=24.39 First60=0.00 PredHel=1 Topology=o380-402i 1
Rv0934 Not cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Sinha 1 1 1 ExpAA=4.99 First60=4.93 PredHel=0 Topology=o
Rv0969 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=159.06 First60=0.01 PredHel=6
Topology=i141-
163o216-238i375-
397o402-424i718-
737o741-760i
1
Rv0985c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=43.24 First60=21.00 PredHel=2
Topology=i13-32o69-
91i 1
Rv1078 cytoplasm Not extracellular Not plasma membrane Extracell
Cytoplasmic
Membrane Gu 1 ExpAA=60.62 First60=0.00 PredHel=2
Topology=i95-
117o199-221i 1
Rv1234 Not cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Gu 1 1 ExpAA=45.30 First60=0.00 PredHel=2
Topology=i85-
107o112-134i
Rv1270c Not cytoplasm Not extracellular
plasma 
membrane Extracell
Cytoplasmic
Membrane Gu 1 1 1 1 ExpAA=16.22 First60=16.21 PredHel=1 Topology=i7-24o
Rv1280c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm  Unknown Sinha 1 ExpAA=21.71 First60=21.65 PredHel=1 Topology=i35-57o 1
Rv1304 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=108.34 First60=20.09 PredHel=5
Topology=o30-47i85-
107o127-149i189-
211o221-240i
1
Rv1306 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane Unknown Gu 1 1 ExpAA=23.00 First60=22.89 PredHel=1 Topology=o32-54i 1
Rv1307 cytoplasm Not extracellular Not plasma membrane Cytoplasm Cytoplasmic Sinha+Gu 1 ExpAA=20.05 First60=19.94 PredHel=1 Topology=i5-23o 1
Rv1348 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Gu ExpAA=131.81 First60=0.02 PredHel=6
Topology=o293-
315i336-358o407-
429i434-456o520-
542i549-571o
1
Rv1362c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Unknown Gu 1 ExpAA=22.18 First60=0.22 PredHel=1 Topology=i60-82o 1
Rv1368 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Sinha+Gu 1 1 1 ExpAA=18.90 First60=18.87 PredHel=1 Topology=i20-37o
Rv1411c Not cytoplasm Not extracellular
plasma 
membrane Extracell
 
Cytoplasmic
Membrane
Sinha 1 1 1 1 ExpAA=10.79 First60=10.78 PredHel=0 Topology=i
Rv1417 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane  Unknown Gu 1 ExpAA=41.01 First60=29.65 PredHel=2
Topology=i20-39o54-
71i 1
Rv1476
No 
Predictio
n
No Prediction No Prediction Cytoplasm Unknown Gu 1 ExpAA=21.82 First60=0.04 PredHel=1 Topology=o138-160i 1
Rv1481 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane Unknown Gu 1 ExpAA=94.28 First60=22.00 PredHel=3
Topology=o15-37i67-
86o307-329i 1
Rv1488 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Unknown Sinha+Gu 1 1 ExpAA=22.51 First60=22.43 PredHel=1 Topology=i7-29o 1
Rv1591 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=90.20 First60=22.90 PredHel=4
Topology=i25-47o74-
96i108-130o167-189i 1
Rv1782 Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm Unknown Gu 1 ExpAA=22.65 First60=7.20 PredHel=1 Topology=i54-76o 1
Rv1795 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=227.10 First60=9.30
PredHel=1
0
Topology=i136-
158o168-190i203-
220o224-246i251-
270o274-296i357-
379o411-433i440-
462o477-499i
1
Rv1870c
No 
Predictio
n
No Prediction No Prediction Cytoplasm Unknown Sinha 1 ExpAA=1.56 First60=1.14 PredHel=0 Topology=o 1
Rv1886c Not cytoplasm extracellular
Not plasma 
membrane Extracell
Extracellul
ar Gu 1 1 1 1 ExpAA=22.90 First60=22.08 PredHel=1 Topology=i20-42o
Rv1977 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Cytoplasmic Gu ExpAA=16.06 First60=0.00 PredHel=1 Topology=i155-177o 1
Rv1992c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=117.35 First60=0.04 PredHel=5
Topology=i160-
182o204-226i378-
400o410-432i710-
732o
1
Rv2051c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Gu 1 ExpAA=155.08 First60=35.75 PredHel=7
Topology=i21-39o43-
60i67-89o99-121i128-
150o165-187i206-
228o
1
Rv2054 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Cytoplasmic Sinha ExpAA=0.89 First60=0.02 PredHel=0 Topology=o 1
Rv2091c Not cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Sinha 1 ExpAA=23.52 First60=0.00 PredHel=1 Topology=i138-160o 1
Rv2195 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Sinha+Gu 1 ExpAA=67.55 First60=0.00 PredHel=3
Topology=i97-
119o134-156i202-
224o
1
Rv2196 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=193.79 First60=15.11 PredHel=9
Topology=o46-68i115-
134o144-166i178-
200o215-237i267-
289o333-355i375-
397o412-434i
1
Rv2200c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Gu 1 1 1 ExpAA=65.58 First60=20.00 PredHel=3
Topology=i31-53o73-
95i116-138o
Rv2214c Not cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Cytoplasmic Gu ExpAA=14.16 First60=0.03 PredHel=1 Topology=i164-186o 1
Rv2224c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
  
Cytoplasmic Sinha+Gu 1 1 1 ExpAA=22.41 First60=22.22 PredHel=1 Topology=i13-35o
Rv2284 Not cytoplasm Not extracellular
Not plasma 
membrane Gu 1 1 ExpAA=61.22 First60=37.86 PredHel=3
Topology=i7-29o44-
66i78-95o
Rv2289 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Unknown Gu 1 1 ExpAA=22.63 First60=22.62 PredHel=1 Topology=i7-29o 1
Rv2325c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=104.81 First60=25.09 PredHel=4
Topology=i19-36o51-
73i86-108o123-145i 1
Rv2326c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu ExpAA=97.35 First60=16.79 PredHel=4
Topology=o46-68i81-
103o129-151i195-
217o
1
Rv2345 cytoplasm Not extracellular Not plasma membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 1 1 ExpAA=57.99 First60=19.72 PredHel=3
Topology=i7-26o162-
181i609-631o
Rv2536 Not cytoplasm extracellular
Not plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Sinha 1 1 1 ExpAA=87.08 First60=41.64 PredHel=4
Topology=i7-26o31-
53i73-95o110-132i
Rv2563 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 1 ExpAA=92.53 First60=22.37 PredHel=4
Topology=i16-38o231-
253i274-296o306-
328i
Rv2569c cytoplasm Not extracellular plasma membrane Cytoplasm Unknown Gu 1 ExpAA=0.03 First60=0.00 PredHel=0 Topology=o 1
Rv2582 cytoplasm Not extracellular Not plasma membrane Extracell Cytoplasmic Gu 1 ExpAA=23.44 First60=14.28 PredHel=1 Topology=i47-69o 1
Rv2586c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=129.65 First60=0.00 PredHel=6
Topology=i66-88o191-
208i215-237o241-
263i301-323o328-
350i
1
Rv2588c Not cytoplasm extracellular
Not plasma 
membrane Cytoplasm
  
Cytoplasmic Gu 1 ExpAA=18.43 First60=18.43 PredHel=1 Topology=o4-21i 1
Rv2597 Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Unknown Sinha+Gu 1 1 ExpAA=20.95 First60=20.94 PredHel=1 Topology=i2-24o 1
Rv2625c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 1 ExpAA=133.77 First60=38.35 PredHel=6
Topology=i13-35o45-
64i77-99o109-
131i138-160o207-
229i
Rv2869c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Sinha 1 1 ExpAA=92.89 First60=22.34 PredHel=4
Topology=o6-28i97-
119o327-349i370-
392o
1
Rv2921c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Cytoplasmic Gu ExpAA=23.03 First60=22.89 PredHel=1 Topology=i5-27o 1
Rv2945c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Gu 1 1 1 1 ExpAA=18.01 First60=18.00 PredHel=1 Topology=i7-24o
Rv2969c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm Cytoplasmic Sinha+Gu 1 ExpAA=22.69 First60=22.63 PredHel=1 Topology=o20-42i 1
Rv3090
No 
Predictio
n
No Prediction No Prediction Cytoplasm Unknown Gu 1 1 ExpAA=42.75 First60=42.63 PredHel=2
Topology=o5-24i37-
59o
Rv3101c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
 
Cytoplasmic
Membrane
Gu 1 1 ExpAA=91.22 First60=22.84 PredHel=4
Topology=o20-42i174-
196o225-247i268-
290o
Rv3193c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Gu 1 1 1 ExpAA=152.53 First60=22.39 PredHel=7
Topology=i17-39o59-
81i113-135o169-
191i212-229o255-
277i284-306o
Rv3273 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu ExpAA=229.42 First60=21.75
PredHel=1
0
Topology=o36-58i60-
82o102-124i129-
151o205-227i264-
286o306-328i341-
360o364-386i393-
424o
1
Rv3390 Not cytoplasm Not extracellular
Not plasma 
membrane Extracell
Cytoplasmic
Membrane Sinha+Gu 1 1 1 ExpAA=19.24 First60=18.87 PredHel=1 Topology=i13-32o
Rv3437 cytoplasm Not extracellular Not plasma membrane Extracell Unknown Gu 1 ExpAA=21.65 First60=0.00 PredHel=1 Topology=o73-95i 1
Rv3576 cytoplasm Not extracellular Not plasma membrane Cytoplasm Unknown Sinha 1 1 1 ExpAA=11.70 First60=11.41 PredHel=0 Topology=o
Rv3584 Not cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Gu 1 1 1 1 ExpAA=18.55 First60=18.53 PredHel=1 Topology=i13-35o
Rv3610c Not cytoplasm Not extracellular
plasma 
membrane Cytoplasm
Cytoplasmic
Membrane Gu 1 ExpAA=42.33 First60=18.94 PredHel=2
Topology=o10-27i111-
133o 1
Rv3623 Not cytoplasm Not extracellular
Not plasma 
membrane
Plasma 
membrane Unknown Sinha 1 1 1 ExpAA=0.24 First60=0.24 PredHel=0 Topology=o
Rv3682 Not cytoplasm Not extracellular
plasma 
membrane Extracell
Extracellul
ar Gu 1 1 1 ExpAA=22.23 First60=22.23 PredHel=1 Topology=i7-29o
Rv3683 Not cytoplasm Not extracellular
Not plasma 
membrane Cytoplasm Unknown Gu ExpAA=19.72 First60=19.63 PredHel=1 Topology=i7-29o 1
Rv3763 Not cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Sinha 1 1 1 1 ExpAA=11.67 First60=7.64 PredHel=0 Topology=o
Rv3804c Not cytoplasm extracellular
Not plasma 
membrane Extracell
Extracellul
ar Gu 1 1 1 1 ExpAA=23.33 First60=22.55 PredHel=1 Topology=i19-41o
Rv3806c Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=163.96 First60=19.79 PredHel=7
Topology=o55-72i92-
114o118-140i161-
183o216-238i245-
264o284-301i
1
Rv3869 Not cytoplasm Not extracellular
plasma 
membrane Extracell Unknown Sinha 1 ExpAA=22.76 First60=20.27 PredHel=1 Topology=i39-61o 1
Rv3910 Not cytoplasm Not extracellular
plasma 
membrane
Plasma 
membrane
Cytoplasmic
Membrane Gu 1 ExpAA=331.91 First60=20.87
PredHel=1
5
Topology=i40-62o66-
88i105-127o142-
164i176-198o213-
235i255-276o291-
313i343-365o375-
397i410-432o437-
459i480-497o517-
539i979-1001o
1
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Abstract
Background: The computational prediction of mycobacterial proteins' subcellular localization is
of key importance for proteome annotation and for the identification of new drug targets and
vaccine candidates. Several subcellular localization classifiers have been developed over the past
few years, which have comprised both general localization and feature-based classifiers. Here, we
have validated the ability of different bioinformatics approaches, through the use of SignalP 2.0, TatP
1.0, LipoP 1.0, Phobius, PA-SUB 2.5, PSORTb v.2.0.4 and Gpos-PLoc, to predict secreted bacterial
proteins. These computational tools were compared in terms of sensitivity, specificity and
Matthew's correlation coefficient (MCC) using a set of mycobacterial proteins having less than 40%
identity, none of which are included in the training data sets of the validated tools and whose
subcellular localization have been experimentally confirmed. These proteins belong to the TBpred
training data set, a computational tool specifically designed to predict mycobacterial proteins.
Results: A final validation set of 272 mycobacterial proteins was obtained from the initial set of
852 mycobacterial proteins. According to the results of the validation metrics, all tools presented
specificity above 0.90, while dispersion sensitivity and MCC values were above 0.22. PA-SUB 2.5
presented the highest values; however, these results might be biased due to the methodology used
by this tool. PSORTb v.2.0.4 left 56 proteins out of the classification, while Gpos-PLoc left just one
protein out.
Conclusion: Both subcellular localization approaches had high predictive specificity and high
recognition of true negatives for the tested data set. Among those tools whose predictions are not
based on homology searches against SWISS-PROT, Gpos-PLoc was the general localization tool
with the best predictive performance, while SignalP 2.0 was the best tool among the ones using a
feature-based approach. Even though PA-SUB 2.5 presented the highest metrics, it should be taken
into account that this tool was trained using all proteins reported in SWISS-PROT, which includes
the protein set tested in this study, either as a BLAST search or as a training model.
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The computational prediction of protein subcellular
localization has been an important task accomplished by
bioinformatics and many computational tools have been
developed over the last two decades for this purpose [1-3].
Bioinformatics tools have largely been based on machine-
learning methods such as artificial neural networks
(ANNs), hidden Markov models (HMMs) and support
vector machines (SVMs) [3]; all of which share the com-
mon feature of being data driven, ie, they can be trained
based on examples and further optimized [2,4].
Protein trafficking and localization to the cell membrane
in prokaryotic cells is mainly mediated by a translocation
machinery that specifically recognizes a signal peptide at
the protein's N-terminus [5,6], which is commonly
referred to as the classical secretory pathway or the sec-
dependent pathway [2,7]. However, a large number of
proteins that are expressed on the cell surface or are
secreted to the cell milieu do not have an intrinsic signal
peptide, and hence are grouped as proteins transported
via non-classical secretory pathways [8]. There are also
other mechanisms alternative to the classical secretory
pathway by which proteins having consensus motifs
within their signal peptides are secreted [4]; such mecha-
nisms include twin arginine translocation (Tat) and lipo-
protein transport pathways.
Several studies have been carried out with the common
goal of comparing the general predictive values of differ-
ent computational tools, in terms of specificity and sensi-
tivity percentages. In this work, we have validated the
ability of two types of machine-learning tools to predict
bacterial secreted proteins: a feature-based approach for
which we used SignalP 2.0 [9], TatP 1.0 [10], LipoP 1.0
[11] and Phobius [12], and a general localization
approach for which we used PA-SUB 2.5 included in Pro-
teome Analyst 3.0 [1], Gpos-PLoc [13] and PSORTb
v.2.0.4 [14]. Such tools are well known for their high per-
formance in predicting signal peptide, protein subcellular
localization and characteristic motifs displayed by trans-
membrane proteins.
Given the need for reliable computational tools suitable
to predict Gram-positive secreted proteins and the inher-
ent difficulty in isolating mycobacterial surface proteins in
vitro due to the envelope's intrinsic complexity [15], we
have validated the above mentioned tools based on a set
of 272 mycobacterial proteins having less than 40% iden-
tity, as assessed in this study by comparing dipeptides
with the Cd-hit algorithm [16,17]. Such protein set com-
prises the data set of TBpred, a computational tool specif-
ically designed to predict subcellular localization of
mycobacterial proteins.
Our goal was to establish which tools predicted protein
subcellular localization with higher accuracy and there-
fore which ones could be used to specifically identify
mycobacterial secretory proteins, considering the high rel-
evance of such kind of proteins in host-cell recognition
and pathogenesis. For example, the use of bioinformatics
tools can greatly improve the identification and character-
ization of possible candidates to be included in the design
of a minimal-subunit based vaccine against tuberculosis
[18], a disease that annually causes 9.2 million new cases
and the death of approximately 1.7 million people world-
wide (including HIV-infected people) [19]. Furthermore,
knowledge regarding protein subcellular localization and
the mechanisms mediating protein trafficking to cell
membrane is of key relevance since it can further help
improve such identification process.
Results
Data set
The Cd-hit algorithm n = 2 (where n denotes word length)
was used to calculate protein identity in 852 proteins
comprising the entire TBpred training data set [17], setting
the identity threshold at 0.4 [16,20]. This analysis yielded
a final validation set of 272 proteins consisting of: 26 pro-
teins attached to membrane by lipid anchor (amla), 68
cytoplasmatic (cyto), 174 integral membrane proteins
(imp) and 4 secreted proteins (sec).
Evaluation metrics
There are at least four different ways to calculate protein
identity [20], of which the mechanism used in this work
was the one based on the length of the shortest sequence.
This method clusters proteins into subsets sharing a simi-
larity threshold set by the user, known as the sequence
identity, and gives a representative sequence for each clus-
ter.
According to the results obtained after determining the
identity of the 852 sequences comprising the TBpred pro-
tein training set, only 340 non-redundant proteins were
identified within the data set by the Cd-hit algorithm.
However, when these proteins were compared against
each tool's data sets, 68 proteins were present in both data
sets and thus were removed from the test set to make sure
that the validation set was completely independent. As a
result, the final test set contained a total of 272 proteins.
In particular, Mamoon et al. [17] obtained 343 proteins
by using the same algorithm, however it should be noted
that the algorithm's results might vary depending on the
identity threshold chosen by the user.
The results obtained for the feature-based tools (SignalP
2.0, TatP 1.0 and LipoP 1.0) were considered as a single
group in the analysis, same as reported by Gardy et al. [1].Page 2 of 9
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pathways from the group, since the validation aimed at
comparing only proteins containing signal peptides or
displaying characteristic secretion motifs. Even though
LipoP 1.0 predicts type I and II Signal Peptidase (SPI and
SPII) recognition sequences, Transmembrane Domains
(TM) (indicative of secretion) or Cytoplasmatic Proteins
(Cyt), only those proteins predicted as being cleaved by a
Signal Peptidase II (SPII) were included in the present
analysis, given that Juncker et al. argue that this tool was
designed exclusively for identifying such type of proteins
[11].
Once the final validation data set consisting of 204
secreted and 68 non-secreted mycobacterial proteins had
been defined, we calculated the number of true positives
(TPs), true negatives (TNs), false positives (FPs) and false
negatives (FNs) obtained by each tool and used these val-
ues to construct a confusion matrix for each tool (see
additional file 1) in order to determine which tools
yielded higher predictive precision. The number of pro-
teins identified within each parameter is shown in Table
1.
The results show that from the group of feature-based
tools, the combination between SignalP 2.0, TatP 1.0 and
LipoP 1.0 recognized the largest number of TPs and FNs
(being the latter value even higher). PA-SUB 2.5 was the
general localization tool that reported the highest number
of TPs, which varied between 55 and 204, being 204 the
maximum possible value (total number of secreted pro-
teins). On the other hand, the number of TNs varied less
than the aforementioned parameter (range 53–68, maxi-
mum possible value = 68), being again PA-SUB 2.5 the
tool recognizing the entire protein input set. The number
of FPs also displayed a moderate variation (range 0–14,
maximum possible = 68), while the number of FNs
ranged between 0–149 (maximum possible value = 204),
being the second parameter the one varying the most
among all prediction tools.
Specificity, Sensitivity and Matthews' Coefficient 
Correlation
According to the specificity results (where a 95% precision
indicates that 5 out of every 100 proteins are FPs), in gen-
eral, all tools presented high specificity, being PA-SUB 2.5,
v.2.0.4, SignalP 2.0 and the combination between SignalP
2.0, TatP 1.0 and LipoP 1.0, the ones presenting specificity
values closer to one.
Sensitivity, understood as the method's capacity to iden-
tify TPs (where a 95% sensitivity indicates that 5 out of
every 100 proteins are FNs), displayed an interesting
behavior. Only two tools had sensitivity values above
90% (PA-SUB 2.5 and PSORTb v.2.0.4).
MCC was used as a performance predictive metric as it
estimates the TP rate of each tool by simultaneously incor-
porating precision and sensitivity. As shown in Table 1,
MCC values for PA-SUB 2.5 and PSORTb v.2.0.4 varied
around 90%, which indicates that these two algorithms
have high performance to predict mycobacterial protein
subcellular localization. Similarly, SignalP 2.0 was the
most sensitive and precise feature-based tool when ana-
lyzed independently, as it yielded a higher MCC value
than the one obtained by SignalP 2.0 in combination with
TatP 1.0 and LipoP 1.0.
Particularities in the predictions
Interestingly, TatP 1.0 identified 9 proteins having the Tat
characteristic feature, four of which were predicted only
by this tool, while the remaining ones were also identified
Table 1: Comparison between feature-based and general localization tools according to the validation metrics.
Feature-based tools General localization tools
Parameters SignalP 2.0, TatP 1.0, LipoP 1.0 SignalP 2.0 Phobius PA-SUB 2.5 Gpos-PLoc PSORTb v.2.0.4
TPs 91 87 55 204 147 145
TNs 65 65 64 68 53 56
FPs 3 3 4 0 14 1.0
FNs 113 117 149 0 57 14
Specificity 0.97 0.97 0.93 1.0 0.91 0.99
Sensitivity 0.45 0.43 0.27 1.0 0.72 0.91
MCC 0.37 0.35 0.22 1.0 0.45 0.84
Summatory
Secreted (TPs+FNs) 204 204 204 204 204 159
Non secreted (TNs+FPs) 68 68 68 68 67 57
TPs, True Positives. TNs, True Negatives. FPs, False Positives. FNs, False Negatives. Secreted proteins (n = 204), non-secreted proteins 
(n = 68), N = 272Page 3 of 9
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nize any of the proteins in the input set as being SPII,
which diminished this tool's TP value to zero.
With regard to general localization tools, some proteins
were reported as "unknown", specifically Gpos-PLoc
reported a protein within the non-secreted protein set,
while PSORTb v.2.0.4 labeled 44 secreted and 11 non-
secreted proteins as "unknown" (see additional file 1).
Discussion
The use of accurate and high-performance bioinformatics
tools to predict secreted proteins could significantly favor
the search for new antituberculous vaccine candidates and
drug targets, since it is well known that envelope compo-
nents and surface proteins are involved in mycobacterial
invasion to host cells and that secreted proteins partici-
pate in different cellular processes such as enzymatic,
receptor and signal transduction mechanisms [21-23].
For any type of predictive tool, the prime interest is for it
to perform well on novel data that have not been used in
the process of constructing it. On the other hand, the
actual predictive accuracy is intimately related to the
degree of similarity existing between the training and test
sets, being often relevant to measure the prediction accu-
racy at different levels [24]. The aim of the present study
was to compare the ability of general localization and fea-
ture-based tools, to predict secreted proteins belonging to
a specific biological group.
It should be highlighted that validating generic tools
through the use of specific data sets allows bioinformatics
users to establish the actual predictive value of the availa-
ble tools. In this regard, Klee [2] and Gardy [1] reported
that validation in Gram-positive proteins is a complex
exercise due to the scarcity of available data to perform
such type of approaches.
Validations are generally performed on generic protein
sets comprising a wide range of biological species; here,
we focused our validation on mycobacterial proteins.
Even though we are aware that reports known to date
establish a 25% identity and, particularly, that the method
or methods used to obtain such estimation are not shown
by the authors, we consider that the approach followed in
this study is conservative, similar to approaches followed
in other studies [25].
The tools included in this benchmarking analysis shared
the common methodological feature that all were trained
on Gram-positive protein sequences, which is highly con-
venient for our purposes. Though there are a large number
of high-performance prediction tools, a good starting
point for analyzing a biological problem is validating
these tools with a novel set of previously tagged proteins.
There are also other web-available tools for predicting
subcellular localization such as CELLO [26], P-CLASSI-
FIER [27], and BaCelLo [28], but these tools were not
included in this study given that they were only trained on
Gram-negative bacterial proteins (even though the latter
tool also allows predicting Gram-positive bacterial pro-
teins). Moreover, only tools based on probability theory,
machine-learning skills and whose training sets are avail-
able on the web were included in this benchmarking anal-
ysis (e.g. SignalP version 3.0 was not included in this
study because its training set is not yet publicly available).
On the other hand, understanding general localization
tools can be of great value if their predictive capacity is
known a priori. Likewise, users can refine their predictions
by using feature-based tools, whose results provide more
information regarding the tool's specificity. The ideal pre-
dictive system would be the one allowing users to com-
bine different predictors adjustable along the decision-
making process, being decision trees an example of such
type of systems [13].
The tools included in this study use different prediction
strategies. Particularly, PA-SUB 2.5 predictions are based
on homology comparison through BLASTP against the
SWISS-PROT database, while PSORTb v.2.0.4 prediction
strategy combines six different modules: 1) SCL-BLAST,
which is a manually curated data base http://db.psort.org,
2) Prosite motif-based analysis, 3) HMMTOP, 4) a novel
outer membrane protein motif analysis, 5) SubLoc, which
is a type II secretion signal peptide predictor and 6) signal
peptides [29]. Accordingly, we consider that even though
the tools use different methodological approaches, we
believe that an appropriate way of evidencing their predic-
tive capacities is by performing validations such as the one
done in this study. We chose not to validate the predictive
ability of TBpred in order to eliminate statistical bias,
since the benchmarking set used in this study was derived
from this tool.
In general, all tools validated in this study displayed a
good performance for detecting TNs as well as FPs. The
validation metrics obtained for the SignalP 2.0, TatP 1.0
and LipoP 1.0 combination presented no greater variation
compared the ones obtained for SignalP 2.0 alone. This
suggests that the first result depended largely upon Sig-
nalP 2.0 prediction, thereby leading us to conclude that
although SignalP 2.0 had lower predictive precision than
general localization tools, its large number of FNs can bePage 4 of 9
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multiple secretory mechanisms, not all recognized by this
tool, but that are possibly included within non-classical
secretory pathways.
Between SignalP 2.0 and Phobius, the one showing the
highest predictive capacity (in terms of validation metrics)
was SignalP 2.0, which differs from the results obtained
by comparing it against all the remaining feature-based
tools. Regarding Signal 2.0 predictive precision, it should
be noted that the results might be biased by this tool's ina-
bility to discern between a signal peptide and a transmem-
brane helix located at the protein's N-terminus, which
suggests that Phobius might have even larger specificity
and sensitivity values that would increase its MCC. Fur-
thermore, these tools have been outlined due to their con-
fidence and precision in most validations carried out by
other authors [1,4,30], but in our analysis such metrics
were below expected values.
General subcellular localization algorithms are not meant
to determine by which pathway a protein is secreted, but
instead to establish their specific localization, i.e., these
algorithms do not yield a signal peptide presence or
absence probability, but instead locate the protein in a
specific subcellular compartment.
Interestingly, PA-SUB 2.5 was the best-performing predic-
tion tool among all tools evaluated in this study, as shown
by its specificity, sensitivity and MCC equal to 1. This tool
had the largest training data set (10,029 sequences),
which contained 43 of the 68 proteins that were removed
from the analysis because they were also present within
the test set (see additional file 2).
However, the outstanding performance shown by PA-SUB
2.5 can be attributed to the fact that the 272-validation
protein set is included in the SWISS-PROT database,
against which PA-SUB 2.5 carries out a BLAST search and
builds homology profiles for each query protein. Hence,
this strategy explains why all proteins were accurately rec-
ognized and classified by PA-SUB 2.5.
The expected performance of PA-SUB 2.5 with proteins
displaying low similarity values than those available in
SWISS-PROT is uncertain; additional studies validating
prediction tools with independent data sets not included
in this database and using the same approach followed in
this study would provide evidence to further elucidate this
issue.
According to the results, GposPLoc was the best-perform-
ing tool among those not using similarity searches against
SWISS-PROT, given its high specificity and sensitivity val-
ues and its correct classification of almost all proteins in
the validation set.
In general, a positive relationship was evidenced between
the behavior shown by the feature-based and general
localization tools in terms of specificity, while the same
relationship was not observed in terms of sensitivity. Fur-
thermore, feature-based tools presented a moderate pre-
dictive performance compared to general localization
tools, given that the three tools yielded sensitivity values
close to 1 (maximum value). On the basis of such evi-
dence, it can be concluded that the feature-based tools'
prediction failure is basically due to the recognition of
FNs.
Despite the large number of different machine-learning
tools available online, it is important for users to choose
tools whose protein training sets are known as well as the
mathematical and statistical methodology followed in
their training, so as to recognize their strengths and weak-
nesses.
The protein data set used in the training of SignalP 2.0 and
TatP 1.0 included both Gram-positive and Gram-negative
bacterial proteins, while the training set of Lipo 1.0
included only Gram-negative bacterial proteins. However,
Juncker et al. [11] affirmed having included a set of Gram-
positive bacterial proteins in the validation of this tool,
which allows it to recognize a variety of Gram-positive
bacterial proteins and hence mycobacterial proteins with
a 92.9% sensitivity.
According to the analysis performed in this study, none of
the proteins included within the test set was detected as
being a lipoprotein even though 22 proteins are anno-
tated as being "putative lipoprotein", "lipoprotein", "pro-
lipoprotein" or "uncharacterized lipoprotein" (none of
them being detected as non-secreted). This result can be
directly affected by the inherent complexity of training a
model with sequences belonging to specific biological
groups, which would hence indicate that the validation
performed by Bendtsen et al. [10] is indeed an isolated
case and that caution should be exercised when using this
type of tools with biological groups different to the ones
included in the training process.
Only five of the 9 proteins identified as being secreted by
TatP 1.0 were also detected by SignalP 2.0. However, this
result could be biased given that proteins recognized by
these two prediction tools are cleaved by an SPI despite
being secreted through different pathways. Interestingly,
the remaining four proteins not being identified by Sig-
nalP 2.0 as secreted might correspond to proteins carrying
the Tat motif that are exported to either the periplasmatic
space or the extracellular milieu, irrespectively of whether
there is a signal peptide or not.
In several occasions, general localization tools can place
proteins in more than one subcellular localization or labelPage 5 of 9
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applied. In the particular case of PSORTb v.2.0.4 predic-
tion for the 272 proteins, three proteins were predicted as
having multiple localization sites and 55 as "unknown".
Among these proteins, 44 belonged to the set of secreted
proteins while the remaining proteins were classified as
being non-secreted proteins (see additional file 1). Due to
the "unknown" category, the statistical result of PSORTb
v.2.0.4 cannot be contrasted against the results yielded by
the other tools.
Conclusion
Altogether the results indicate that both general localiza-
tion and feature-based tools had high predictive specifi-
city and high recognition of TNs for the set of tested
mycobacterial proteins. According to the results of the val-
idation analysis, PSORTb v.2.0.4 showed higher specifi-
city, sensitivity and MCC values than Gpos-PLoc, but
failed to classify 56 proteins. Gpos-PLoc had the best pre-
dictive performance within the first approach given that it
only left one protein unclassified, while SignalP 2.0 was
the best one in the second approach. Even though PA-SUB
2.5 yielded the highest metrics (specificity = 1.0, sensitiv-
ity = 1.0 and MCC = 1.0), it should be taken into account
that all proteins included in SWISS-PROT are used in the
training process of this tool, as is the case of the protein set
used in this study, either as a BLAST search or as training
model. In consequence, PA-SUB 2.5 might not classify
with the same accuracy a protein that is not included in
SWISS-PROT.
On the other hand, the SignalP 2.0, TatP 1.0 and LipoP
1.0 combination had a similar performance to the one
obtained by SignalP 2.0 alone. Therefore, it is likely that
this result depended largely on SignalP 2.0.
It is important to understand which methodological strat-
egies are used by subcellular localization prediction tools
as well as to know on which protein sets they were trained,
given that this allows identifying their limitations and
facilitates the correct interpretation of the results. Even
though new and specific prediction tools are continuously
being trained, their ability to determine protein localiza-
tion does not necessarily exceed that of existing general
predictors. We consider that validating general predictors
with specific data sets is as important as developing new
specific tools.
Finally, the validation of heterogeneous tools allows users
to contrast different bioinformatics methodologies under
a single model. This work constitutes an important contri-
bution to the pre-selection of target antigens for the devel-
opment of new drugs and more efficient vaccines against
tuberculosis.
Methods
Data set
The mycobacterial protein sequence data set used for val-
idating the different prediction tools was obtained from
the training set of the TBpred tool [17], which is an algo-
rithm specifically designed for predicting subcellular
localization of mycobacterial proteins. This tool's data set
contains 852 proteins (extracted from SWISS-PROT),
which were classified by Mamoon et al. into four major
localization classes, each containing a reasonable number
of proteins, as follows: 340 cyt, 402 imp, 50 sec and 60
amla proteins [17]. In this work, the entire sequence set
was filtered by using the Cd-hit algorithm [16] in order to
obtain a final test set containing only proteins having less
than 40% identity and hence discard redundant
sequences.
As a result of this preliminary analysis, a total of 340 pro-
teins was obtained. However, when these proteins were
compared to the sequences of each tool's training data set,
68 proteins were shared between both data sets (see addi-
tional file 2). Therefore, in order to eliminate protein
redundancy in the validation data set, these shared pro-
teins were not considered within the final test set.
Each protein's annotation was retrieved from the NCBI
database by using the blastp tool (available at http://
www.ncbi.nlm.nih.gov/BLAST/). In addition, the results
of the subcellular localization tools and the sequences of
Table 2: Protein sequence features related to subcellular localization prediction.
Secretion System and/or SP
TOOLS SPI SPII Cyt TM Type I Type II Cell Wall Extracell Plasma membrane Periplasm
SignalP 2.0 (Sec-dependent) X X X
TatP 1.0 (altern system) X X X X
LipoP 1.0 (Sec-dependent) X X X X X X
Phobius X X X
PA-SUB 2.5 X X X
Gpos-Ploc X X X X X
PSORTb v.2.0.4 X X X X
SP, Signal Peptidase. SPI, Signal Peptidase I. SPII, Signal Peptidase II. Cyt, Cytoplasmatic. TM, Transmembranal protein.Page 6 of 9
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vided together with this article in additional files 1 and 3,
respectively.
Categorizing the validation set
The validation set was divided into two groups: 1)
Secreted proteins (n = 204), corresponding to imp, amla
and sec; and 2) non-secreted proteins (n = 68), including
all cyto proteins.
Criteria for selecting bioinformatics tools
The following criteria were chosen for selecting the bioin-
formatics tools considered in this study: 1) having train-
ing data sets available to the general public, 2) being
trained with Gram-positive bacterial protein sequences,
except for TatP 1.0 (even though Bendtsen et al. proved its
predictive efficacy on an artificial set of Gram-positive
bacterial proteins [10]), and 3) being based on probabil-
ity theory and built as machine-learning methods.
The predictive tools used two methods, general localiza-
tion and the feature-based approach [1]. The first one was
oriented towards defining the proteins' subcellular locali-
zation by using the Protein Analyst-homology-based sub-
cellular localization predictor (PA-SUB server v2.5) [4,31]
hosted at http://pa.cs.ualberta.ca:8080/pa/pa/index.html,
Gpos-PLoc [13] at http://sbgrid.org/chou/bioinf/Gpos/
and PSORTb v.2.0.4 [29] at http://www.psort.org/psortb/.
The second approach used SignalP 2.0 [9] which recog-
nized type I signal peptides http://www.cbs.dtu.dk/serv
ices/SignalP-2.0/, TatP 1.0 [10] which detects Tat-trans-
porter signal peptides http://www.cbs.dtu.dk/services/
TatP/, LipoP 1.0 [11] that identifies type II signal peptides
(lipoproteins) http://www.cbs.dtu.dk/services/LipoP/
and Phobius [12] that allows identifying type I and II sig-
nal peptides. Table 2 shows the features related to subcel-
lular localization prediction recognized by each of the
different tools.
Threshold values for feature-based and general 
localization tools
The threshold for the feature-based tools SignalP 2.0
(HMM-calculated probability of having a signal peptide)
and TatP 1.0 (max. S value) was set to ≥ 0.5 score. As it can
be observed in the additional file 1, only those proteins
showing a characteristic Tat motif within their signal pep-
tides were further used for the detailed metrics evaluation.
The best observed score for the probability of having a
SPase II cleavage site was used as the threshold for LipoP
1.0. In the case of Phobius, only proteins predicted as hav-
ing a signal peptide (denoted by the letter Y) were
included in the analysis.
Regarding general localization tools, all those proteins
predicted by PA-SUB 2.5 as being extracellular or plasma
membrane proteins, as well as those predicted by PSORTb
v.2.0.4 as being extracellularly located or on the cytoplas-
matic membrane, and those classified by Gpos-Ploc as
extracellular or plasma membrane proteins were included
in the analysis.
Metric evaluation
The application of consistent metrics for validating the
different tools involves some difficulties such as analyzing
data under the same standardized criteria and the bias
resulting from the use of ideal data sets that lead to over-
rating the tools predictive value [24,30].
The tools were validated based on current statistical tech-
niques applying the following parameters: i) a confusion
matrix which involved classifying tool's predictions
within the following categories: 1) TPs, 2) TNs, 3) FPs and
4) FNs, and whose criteria were set a priori based on the
categorization of the validation set (see Table 3). ii) Qual-
ity considered as the accuracy of the prediction beyond
quantity (number of predicted proteins), which was
established by using a measure known as precision or spe-
cificity that was calculated as TPs/(TPs+FPs). iii) The pre-
diction estimate was coupled with a sensitivity measure
reflecting each tool's capacity to identify TPs, computed as
TPs/(TPs+FNs) [1,2,32].
Additionally, the precision of each method was estab-
lished based on the MCC [33], which ranges between -1
and +1 and can be used on non-binary variables. Accord-
ing to MCC values, a -1 value indicates an inaccurate pre-
diction while a +1 value denotes an accurate prediction
and 0 denotes a random prediction [24]. MCC values
were computed using the following formula [1]:
Table 3: Criteria used for constructing the confusion matrix.
Parameters Secreted Category
TPs Protein predicted as secreted being secreted.
TNs Protein predicted as non-secreted being non-secreted.
FPs Protein predicted as secreted being non-secreted.
FNs Protein predicted as non-secreted being secreted.Page 7 of 9
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Abstract 
Background 
The mycobacterial cell envelope has been implicated in tuberculosis pathogenicity 
and therefore has been a prime target for the identification and characterization of 
surface proteins with potential applications in drug and vaccine development. In this 
study, the genome of Mycobacterium tuberculosis H37Rv was screened using 
machine-learning tools that included feature-based prediction tools, general localizers 
and transmembrane topology predictors to identify proteins that are potentially 
secreted to the surface of the bacillus or to the extracellular milieu through different 
secretory pathways. Among them, a set of 8 hypothetically secreted/surface candidate 
proteins whose subcellular localization was assessed by cellular fractionation and 
immunoelectron microscopy (IEM) were chosen to experimentally determine the 
reliability of these computational methods; using 4 experimentally identified 
secreted/surface proteins as positive controls and 2 cytoplasmic proteins as negative 
controls. 
Results 
Subcellular fractionation and IEM studies provided evidence that the candidate 
proteins Rv0403c, Rv3630, Rv1022, Rv0835, Rv0361 and Rv0178 are secreted to 
mycobacterial surface or extracellular milieu, as occurred with the positive controls 
but not with the negative control proteins.  
Conclusions 
Based on statistical learning methods, we obtained computational subcellular 
localization predictions that were experimentally assessed and allowed us to construct 
a computational protocol supported on experimental findings, from which a new set 
of secreted/surface proteins have been identified as potential vaccine candidates. 
Keywords 
Surface proteins; secretion; feature-based tools; general localization tools; 
bioinformatics. 
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Author Summary  
Our research has focused on finding a logical methodology to deepen into the 
understanding of computational and biological perspectives to filter the huge amount 
of data that became available with the publication of the M. tuberculosis H37Rv 
genome in 1998. Due to the inherent difficulty of characterizing surface proteins by 
proteomics, relatively few mycobacterial surface proteins have been experimentally 
identified to date. In this study, we used Machine Learning-based tools available on 
the World Wide Web to obtain accurate predictions of surface and secreted proteins 
of this pathogen and find experimental support of such predictions for a group of 
candidate proteins selected based on novel criteria. 
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Introduction 
According to the World Health Statistics, Mycobacterium tuberculosis causes 9.27 
million new cases of tuberculosis (TB) each year and approximately 1.7 million 
deaths among infected people worldwide [1]. Host–pathogen interactions leading to 
mycobacterial infection are mediated by a variety of cell receptor ligands, signal 
transduction proteins and enzymes, among others [2,3], a large number of which are 
exposed on the surface of the tuberculous bacilli where they are in direct contact with 
the host cell and likely to play key roles in the initial stages of host cell invasion, 
bacillus’s virulence, pathogenesis and survival inside the host cell [4]. This has led to 
focusing most vaccine and drug development efforts on the identification of 
mycobacterial cell surface and secreted proteins, a goal enormously facilitated by the 
publication of the complete genomic sequence of M. tuberculosis (H37Rv strain). 
However, despite the large amount of available data, the structure, function and 
localization of a large number of hypothetical or putative proteins have not been yet 
defined [5,6], mainly due to methodological difficulties related to proteomic and 
transcriptomic analyses [7].  
Secretion of mycobacterial proteins to the membrane and extracellular milieu is 
tightly regulated through different secretory routes or pathways [8,9]. In bacteria one 
of the best characterized secretory systems is the Sec-dependent pathway (or classical 
pathway), which transports unfolded protein precursors to the cell membrane [10-12]. 
There are other protein secretion mechanisms alternative to the classical secretory 
pathway such as the twin arginine translocation (Tat) and lipoprotein secretion 
pathways. Tat has been extensively studied in Escherichia coli (Gram-negative) and 
Bacillus subtilis (Gram-positive) where it is known to mediate secretion of folded 
proteins containing a conserved consensus N-terminal sequence, whereas proteins that 
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are targeted to the lipoprotein secretion pathway contain a consensus sequence known 
as “lipobox” at the signal sequence’s C-terminal portion [13-15], which drives 
prolipoprotein maturation and lipoprotein anchoring to the cell surface [16]. Other 
proteins are secreted through different mechanisms despite not containing a 
distinguishable secretion signal sequence and are commonly referred to as the non-
classical secretory pathway [17-19]. 
A fundamental goal of cell biology is to define the functions of proteins in the context 
of the compartments inside which they are organized in the cellular environment [20]. 
To facilitate making inferences regarding protein’s function, annotate genomes and 
design proteomics experiments [21,22], proteins reported in the Swiss-Prot protein 
database [23] have been categorized according to their localization as cytoplasmic, 
membrane-anchored, cell wall, and extracellular proteins (lipid anchored, secreted and 
bacteriocine-like proteins) [24].  
The identification of both the secretory mechanisms and subcellular localization of 
proteins are supported by two computational strategies commonly referred to as 
featured-based and general localization approaches, respectively; a distinction made 
based on the different protein selection computational protocols. [25]. The first 
approach is based on sequence pattern or motif recognition, while the second one 
consists in extracting general amino acid profiles. These two approaches can be 
combined to postulate better subcellular localization/secretion predictions with the 
aim of identifying secreted/surface proteins. 
Bearing in mind this idea and that only a reduced number of mycobacterial surface 
proteins are currently annotated, this study was divided into two phases: a) a 
computational and b) an experimental phase to validate the first phase. 
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In the computational phase, the genome of M. tuberculosis H37Rv [5] was screened 
with Machine Learning tools (feature-based, tools, general localizers and 
transmembrane topology predictors) to identify proteins that might be secreted to the 
bacillus surface or the extracellular milieu. The first approach involved the use of the 
featured-based tools SignalP 3.0 [26], TatP 1.0 [27], LipoP 1.0 [28] and SecretomeP 
2.0 [29], while the general localization predictors PA-SUB version 2.5 included in 
Proteome Analyst 3.0 [30], Gpos-PLoc [22] and PSORTb version 2.0.4 [21] were 
used for the second approach.  
Given the complexity of the mycobacterial envelope, these Machine Learning tools 
were first validated regarding their predictive capacity to classify mycobacterial 
proteins in a previous study [31]. Moreover, the transmembrane topology of the 
potentially secreted/surface proteins was determined using TMHMM 2.0 [32] and 
Phobius [33]. The aim of this study was to determine, based on experimental 
methodologies, that secreted/surface mycobacterial proteins could be identified using 
computational approaches. 
For such purpose, a set of hypothetically secreted/surface mycobacterial candidate 
proteins were chosen based on the following criteria: (a) being preferably predicted as 
secreted by only one of the four feature-based tools with a probability score of ≥0.5 
[25-29], (b) being predicted as cytoplasmic or extracellular by at least 2 of the 3 
general localizers, (c) having more than one transmembrane helix preferably not 
located in the N-terminal region, (d) preferably not having been experimentally 
reported as secreted/surface proteins (a special case occur with SecretomeP 2.0 and 
LipoP 1.0 predicted proteins), and (e) not being included within the training sets of 
any of the machine-learning tools used in this study.   
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Two protein sets were selected as positive and negative control from the set of 
secreted/surface proteins experimentally identified by Gu et al. [34] and Sinha et al. 
[35], and from the set of cytoplasmic proteins reported in the TB Structural Genomics 
Consortium (TBsgc) protein database [6], respectively. Once these three final data 
sets had been defined (Table 1), linear B cell epitopes were predicted using classical 
methods that assign values to each amino acid according to their physicochemical 
properties and therefore allowed selecting peptides based on inferences made 
regarding their probable antigenic activity [36,37]. Such peptides were synthesized in 
a polymerized form and inoculated into rabbits to obtain specific antisera that were 
used in the experimental phase to assess protein localization by immunoblotting 
analysis of mycobacterial subcellular fractions and IEM, with the aim of evaluating 
the accuracy of the computational predictions.  
Results 
Computational phase 
In the computational screening of the 3,924 open reading frames (ORFs) reported in 
the M. tuberculosis H37Rv genome with the feature-based tools, a total of 825 
proteins were predicted as being secreted to the extracellular milieu or to the bacillus 
surface by a single feature-based tool with a probability score of ≥0.5, of which 162 
proteins were exclusively predicted by SignalP 3.0, 106 only by TatP 1.0, 1 only by 
LipoP 1.0 and 556 only by SecretomeP 2.0. On the basis of the screening with the 
general localizers and the transmembrane topology predictors, 2 candidate proteins 
were chosen per secretory mechanism with the aim of assessing their localization in 
the experimental phase. Such candidate proteins had to contain at least one predicted 
transmembrane helix preferably located outside the N-terminal region, been predicted 
as secreted to the cytoplasmic membrane or the extracellular milieu by at least two of 
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the general localizers, not been located in mycobacterial surface by experimental 
methodologies and not been part of the training datasets of the machine-learning tools 
used in this study. According to such criteria, the following candidate proteins were 
chosen: Rv0403c and Rv1733c from the protein set predicted by SignalP 3.0, Rv3069 
and Rv3630 from the protein set predicted by TatP 1.0, Rv1022 and Rv0835 (the 
latter predicted also by SignalP 3.0 and experimentally identified as an exported 
protein by Malen et al. [38]) from the protein set predicted by LipoP 1.0, and finally 
Rv0361 and Rv0178 from the protein set predicted by SecretomeP 2.0 (Table 2).  
It should be taken into account that in case of the proteins predicted by SecretomeP 
2.0, Xiong et al. identified Rv0361 as an integral membrane protein in one-
dimensional (1D) gel electrophoresis and liquid chromatography electrospray 
ionization tandem mass spectrometry (MS) studies [39], and Rv0178 was identified 
by Gu et al. in the membrane fraction by 1D sodium dodecyl sulfate polyacrylamide 
gel electrophoresis (SDS-PAGE) coupled with microcapillary liquid chromatography 
LC-MS/MS [34]. These two proteins were chosen as candidates to be assessed in the 
experimental phase, despite having been experimentally identified, seeking to 
evaluate the prediction accuracy of SecretomeP 2.0 regarding the non-classical 
secretion problem. As a result, three of the secreted/surface candidate proteins had 
been experimentally confirmed by other authors, while the localization of the other 3 
proteins had not been experimentally determined previously.  
The same screening over the 100 proteins reported Gu et al. [34] and Sinha et al. [35] 
identified 84 as possible secreted/surface proteins. Six of these proteins were only 
predicted by SignalP 3.0, 1 protein only by TatP 1.0, none by LipoP 1.0, and 48 only 
by SecretomeP 2.0. On the basis of the screening done with the general localizers and 
the topology predictors, Rv0200, Rv1280c and Rv0556 were chosen as positive 
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controls for SignalP 3.0, TatP 1.0 and SecretomeP 2.0 to be assessed in the 
experimental phase, respectively (Table 2). Since no proteins were exclusively 
predicted by LipoP 1.0, Rv0418 (predicted also by Signal 3.0 and SecretomeP 2.0) 
was selected as the positive control for LipoP 1.0. On the other hand, Rv0126 [40-42] 
and Rv1326c [43,44] were selected as negative controls based on previously 
described reports. The same computational screening was applied to positive and 
negative controls to compare predictions on these proteins with predictions on the 
candidate proteins (Table 2).  
The results of the computational screening with the feature-based tools, the general 
localizers and the transmembrane topology predictors on the complete M. tuberculosis 
H37Rv genome, from which the candidate proteins were selected, are shown in 
Tables S1–S4 discriminated by feature-based tool due to the large data volume, while 
the results for the 100 proteins experimentally identified by Gu et al. [34] and Sinha et 
al. [35] from which positive controls were selected are shown in Table S5 and the 
results on the cytoplasmic proteins reported in TBsgc from which negative controls 
were selected are shown in Table S6.  
The transition from the computational phase to the experimental phase consisted on 
predicting linear B cell epitopes on the candidate, positive and negative proteins using 
ANalyse THE PROTeins (Antheprot) [45] and BepiPred 1.0 [36]. These epitopes 
were synthesized and inoculated into rabbits to obtain antisera specific against these 
proteins. Rabbit hyperimmune sera were used in immunoblotting assays to assess the 
presence of these proteins in M. tuberculosis sonicate and their localization by IEM. 
Peptide sequences and each protein’s molecular weight are shown in Table 3. It is 
important to mention that proteins that appear labeled with an asterisk in this table 
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correspond to proteins for which sera were already available at FIDIC’s sera 
collection and therefore were not subjected to the prediction of linear B cell epitopes.  
Experimental phase 
The localization of the candidate proteins, positive and negative controls was assessed 
as previously described using sera raised against linear B cell epitopes of these 
proteins obtained as polymeric synthetic peptides.  
For Rv0403c, the final bleeding sera detected a band of ~15.74 kDa in both the total 
protein sonicate (TPS) and the membrane fraction, which is close to this protein’s 
theoretical molecular weight of 15.3 kDa (Figure 1A). For Rv3630, the final bleeding 
sera detected a band of ~45.2 kDa in TPS, which is close to the molecular weight of 
43.5 kDa expected for this protein, but no detection was observed neither in any of the 
subcellular fractions nor in culture filtrate (Figure 1C). For Rv1022, the final bleeding 
sera did not detect the protein in TPS at the expected molecular weight of 25.8 kDa; 
however, it did recognize a band of ~25.12 kDa in the membrane fraction and culture 
filtrate (Figure 2A). For Rv0835, which has an expected molecular weight of 22.9 
kDa, a band of ~22.8 kDa was detected in TPS and was also detected in culture 
filtrate (Figure 2C); while for Rv0361, which has an expected molecular weight of 
30.0 kDa, a band of ~29.0 kDa was detected in both TPS and in the membrane 
fraction, as well as other bands with molecular weights different from the one 
expected were detected in culture filtrate and cytoplasmic fraction (Figure 3A). For 
Rv0178, which has an estimated molecular weight of 25.9 kDa, a band of ~24.4 kDa 
was detected in TPS and the membrane fraction, although other bands with molecular 
weights different from the one expected for this protein were also detected in culture 
filtrate (Figure 3C). No proteins were recognized by rabbit antisera raised against 
peptides from Rv1733c (expected molecular weight of 22.5 kDa) and neither by 
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antisera raised against Rv3069 (expected molecular weight of 14.3 kDa), probably 
because these are conserved sequences that are immunologically silent. Therefore, 
immunoblotting and IEM studies were not conducted with these proteins (data not 
shown).  
Regarding the experimental results for the positive controls, for Rv0200, which has an 
expected molecular weight of 24.0 kDa, a band of ~26.2 kDa was observed in TPS 
and in the membrane fraction (Figure 4A). For Rv1280c, which has an expected 
molecular weight of 63.5 kDa, a band of ~65.6 kDa was detected in TPS that was not 
recognized in any of the subcellular fractions or in culture filtrate (Figure 5A). Similar 
results were obtained for Rv0418 (52.0 kDa) and Rv0556 (18.8 kDa), where bands of 
~51.9 kDa and ~18.0 kDa, respectively, were observed only in TPS (Figure 5C and 
E). 
Regarding negative controls, for Rv0126 (68.6 kDa), the final bleeding sera detected a 
band of ~68.9 kDa in TPS (Figure 4C), whereas no proteins were recognized in 
immunoblotting assays by antibodies raised against Rv1326c whose estimated 
molecular weight is of about 81.7 kDa (data not shown).  
As observed in Figure 4E, several protein bands of strong intensity were recognized 
by sera raised against M. tuberculosis H37Rv sonicate in TPS, all subcellular fractions 
and culture filtrate, indicating that antibody and cell fraction concentrations were 
appropriate. Moreover, none of the pre-immune sera recognized any of the proteins in 
TPS (pre-immune lane in Figures 1–5), which indicates that antisera were specific 
against mycobacterial antigens.  
In IEM studies, colloidal gold particles of about 10 nm were detected in the cellular 
surface of intact M. tuberculosis H37Rv bacilli by the sera raised against Rv0403c 
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(Figure 1B, bottom panel), Rv3630 (Figure 1D), Rv1022 (Figure 2B), Rv0835 (Figure 
2D), Rv0361 (Figure 3B), Rv0178 (Figure 3D), Rv0200 (Figure 4B), Rv1280c 
(Figure 5B), Rv0418 (Figure 5D) and Rv0556 (Figure 5F), whereas colloidal gold 
particles were observed only in the cytoplasm with sera raised against the cytoplasmic 
protein Rv0126 (Figure 4D), whereas pre-immune sera showed no recognition of any 
mycobacterial protein (Figure 1B, upper panel) and sera raised against total M. 
tuberculosis H37Rv protein sonicate recognized proteins in all subcellular 
compartments (Figure 4F). All these IEM results are consistent with the protein 
subcellular localizations predicted for these proteins in the computational phase 
(Table 2). 
Discussion 
The use of bioinformatics tools has facilitated the identification of proteins expressed 
on the cell surface or secreted to the extracellular milieu of pathogenic organisms by 
searching for intrinsic secretion signals and membrane anchoring features on the 
hypothetical protein sequences encoded by their genomes. Although the different 
computational methods currently available can be used to predict the subcellular 
localization of a given protein, their use has to be first validated by experimentally 
determining the accuracy of their predictions.  
The large number of proteins predicted independently by SecretomeP 2.0 could be 
explained by the capacity of this tool to identify all proteins that are secreted but do 
not contain a signal sequence (probability of signal sequence absence), which would 
include proteins that are secreted through unknown secretion mechanisms. Even 
though SecretomeP 2.0 is considered a feature-based tool, its predictions are not based 
on the identification of specific sequence features or motifs, as occurs with Signal 3.0, 
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TatP 1.0 and LipoP 1.0, and therefore this tool can identify proteins independently of 
their secretory mechanism [29].  
The experimental phase provided evidence of the secretion of six candidate proteins 
to the mycobacterial surface. In the case of proteins predicted to be secreted via the 
Sec-dependent pathway, the candidate protein Rv0403c contains two transmembrane 
helices according to TMHMM 2.0, the first of which is located between amino acids 7 
and 29 and overlaps with the signal sequence predicted by both SignalP 3.0 and 
Phobius between amino acids 1 and 33 (Table 2). Rv0403c was detected in TPS as 
well as in membrane fraction and was observed in the surface of intact bacilli in IEM 
studies (Figure 1A and B), all of which is consistent with the predictions of the 
Machine Learning tools and would indicate that this protein is anchored to 
mycobacterial surface and involved in cell wall and cell processes, as appears 
annotated in Tuberculist. 
Rv3630, which was predicted in the computational phase to be secreted via the Tat 
secretory machinery, is also annotated in Tuberculist as a probable conserved integral 
membrane protein involved in cell wall and cell processes. This protein is predicted to 
contain a signal sequence between amino acids 1 and 40 (according to TatP 1.0), and 
to have 11 transmembrane helices (according to TMHMM 2.0), whereas Phobius 
predicted 12 transmembrane helices and no signal sequence (Table 2). The number of 
transmembrane helices predicted by both tools is in agreement with this protein’s 
annotation as well as with the predictions of general localization tools. This protein 
was detected in the TPS and the surface of intact bacilli by rabbit sera but was not 
recognized in any of the subcellular fractions or in culture filtrate (Figure 1C and D), 
probably due to its low abundance in these fractions, as suggested by its weak 
reactivity in immunoblotting analyses and the few gold particles observed in the IEM, 
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or perhaps due to the low immunogenicity conferred by the chemically synthesized 
peptides used to detect its presence.  
In Rv1022, which was predicted by LipoP 1.0, there is no evidence of transmembrane 
helices since Phobius shows a signal sequence in the same region predicted to be a 
transmembrane helix by TMHMM 2.0 (Table 2). General subcellular localizers 
indicate that this protein is intracytoplasmic, which is not consistent with the known 
subcellular localization of lipoproteins since even though they do not contain 
transmembrane helices, it seems that the lipobox motif and the Lgt and Lsp cleavage 
sites are necessary and sufficient to ensure their anchorage to the membrane [16,46]. 
These computational predictions, together with the detection of Rv1022 in culture 
filtrate (Figure 2A) and on the surface of intact bacilli (Figure 2B) indicate that the 
secretion of this protein is driven by the signal sequence, while the lack of 
transmembrane helices might indicate that it is secreted to the extracellular milieu and 
is consistent with the lack of any of the residues in position +2 known to be relevant 
for membrane anchorage [47,48]. The presence of this protein in both the membrane 
and culture filtrate could be explained by the gradual liberation of proteins during 
mycobacterial growth in culture, but it is intriguing that the protein was not detected 
also in the cell wall fraction considering that mycobacterial secreted proteins are 
usually expressed in large amounts during the first days of culture and can be found in 
trace amounts inside the bacillus [49]. 
Regarding Rv0835, the predictions indicated that it contains a signal sequence (which 
was also predicted by Phobius),  is not anchored to membrane and has no 
transmembrane regions. Interestingly, Gpos-PLoc and PSORTb v.2.0.4 located this 
protein in the cytoplasm, whereas PA-SUB v.2.5 located it in the plasma membrane 
(Table 2). In the experimental phase, this protein was detected in TPS and culture 
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filtrate (Figure 2C and D), which provides additional evidence that this hypothetical 
lipoprotein is exported to the extracellular milieu, as reported by Malen et al. [38]. 
This protein is similar to the positive control protein Rv0418 in that it has been 
reported as a secreted/surface protein by proteomics studies and both are hypothetical 
lipoproteins; however, the positive control was identified both in the membrane and 
the culture filtrate by Gu et al. [34] and Mawuenyega et al. [50], in contrast to the 
candidate protein Rv0835 which has been only reported in the culture filtrate [38]. 
Regarding non-classical secretion, important mycobacterial proteins such as ESAT-6 
(Rv3875) and CFP-10 (Rv3874) have been detected in culture filtrate even though 
they do not seem to contain a signal sequence in their N-terminal regions [51], both of 
which were positively identified by SecretomeP 2.0 in the computational phase (Table 
S4), therefore giving additional support to the use of this tool in our study.  
The other two protein candidates, Rv0361 and Rv0178, chosen from the set of 
secreted/surface proteins predicted by SecretomeP 2.0, have no predicted signal 
peptides according to the other feature-based tools (Table 2), which indicates that they 
are not secreted to the bacillus surface via the classical pathway but rather through yet 
unknown mechanisms. Both proteins were identified in TPS, in the membrane 
fraction as well as in the bacillus surface (Figure 3); however, sera raised against 
Rv0178 also recognized protein bands of lower molecular weight in immunoblotting 
assays, suggesting a potential cleavage of this protein.  
According to the computational analysis, Rv0178 has a transmembrane helix 
predicted by Phobius, and Gpos-PLoc predicted that this protein is located in the 
extracellular compartment. Previous studies suggest that the mycobacterial mce1 
operon, which contains the gene encoding Rv0178, plays an important role in 
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mycobacterial invasion and persistent infection in mice, as well as a possible role in 
mycobacterial virulence.  
The detection of intense bands at the same molecular weight in immunoblotting 
analyses of TPS suggests that subcellular fractions were not completely pure (Figure 
4E), which could explain why subcellular fractionation results for positive and 
negative control proteins (e.g. Rv0126) were not in some cases consistent with their 
known localization; nevertheless, rabbit sera did recognize these proteins in their 
expected localization in IEM studies (bacillum surface or cytoplasm). For this reason, 
IEM results were considered more reliable than the ones obtained in immunoblotting 
assays with subcellular fractions when analyzing the localization of the candidate 
proteins. 
On the other hand, the absence of recognition of Rv1326c, Rv1733c and Rv3069 by 
rabbit antisera suggests that epitopes were probably not sufficiently strong as to 
induce a good antibody response and therefore obtain a large amount of antibodies for 
immunoblotting and IEM assays, or alternatively, that the peptide sequences chosen 
for this study were immunologically silent as occurs with malarial high activity 
binding peptides. 
Predicting regions that are likely to be exposed on the protein surface and therefore 
accessible to interaction with host immune system molecules (humoral or cellular) is 
of key importance both in the design of vaccine components and the development of 
immunodiagnostic methods. Linear B cell epitopes predicted and synthesized in this 
study correspond to continuous epitopes selected by using classical sequence 
prediction methodologies (based on the physicochemical profile of each amino acid). 
Nevertheless, even though these tools are continuously being improved, there are still 
limitations in their use [36,37,54].  
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In conclusion, the accuracy of the subcellular localization predictions yielded by 
different computational tools was confirmed by the experimental evidence gathered in 
this study showing the secretion of Rv0403c, Rv3630 and Rv1022 for the first time, 
moreover, their possible secretion mechanisms is suggested by the predictions of the 
tools. The results indicate that secreted/surface proteins can be pre-identified based on 
thorough decision-making protocols supported by statistical learning, which would 
optimize the identification of new drug and vaccine targets and could be extrapolated 
to the identification of other protein sets, either in the same or in other biological 
agents.  
Even though the mycobacterial envelope is a complex structure, it is important to 
highlight that the machine learning methods followed in this study are a good 
approximation to the problem of identifying surface proteins, which compared to 
other methodological approaches like proteomics is a good strategy for narrowing the 
search to a given set of proteins before conducting expensive experimental studies.  
Methods 
Computational phase: retrieval and analysis of the M. tuberculosis H37Rv 
genome  
Protein sequences from the M. tuberculosis H37Rv genome were retrieved from two 
databases: 1) TubercuList, available at http://genolist.pasteur.fr/TubercuList/ and 2) 
Sanger Institute, available at ftp://ftp.sanger.ac.uk/pub/tb/sequences/TB.pep. Protein 
sequences downloaded from these databases were exhaustively compared in order to 
obtain depurated protein sets.  
Feature-based subcellular localization predictions (specific approach) 
Protein sequences were screened for the presence of signal sequences associated to 
each of the secretory pathways (Sec, Tat and lipobox) using feature-based tools, 
taking care to select the option Gram-positive bacteria. Prediction of signal sequences 
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for secretion via the classical pathway (Sec-dependent) was carried out using the 
SignalP 3.0 server (http://www.cbs.dtu.dk/services/SignalP/). The threshold for this 
feature-based tool was set to a ≥0.5 score according to the HMM result. For secretion 
via the alternative Tat secretory pathway, we used the TatP 1.0 server 
(http://www.cbs.dtu.dk/services/TatP/) to search for Tat motifs between the n and h 
regions of the signal peptide sequence considering a score of ≥0.5. Additionally, we 
used LipoP1.0 server (http://www.cbs.dtu.dk/services/LipoP/) to predict lipoprotein 
lipobox motifs within the first 70 amino acids of each sequence. Proteins showing the 
best type II signal sequence score and a high probability of SPase II cleavage site 
were included in the analysis. SecretomeP 2.0 server 
(http://www.cbs.dtu.dk/services/SecretomeP/) was used to identify proteins with no 
apparent signal sequence that might be secreted via other pathways, selecting also a 
threshold of ≥0.5. 
Transmembrane topology in the proteins selected based on the feature-based approach 
was predicted with TMHMM 2.0 (http://www.cbs.dtu.dk/services/TMHMM/). This 
tool allows identifying the presence, localization and orientation of transmembrane 
helices. Taking into account the number of amino acids expected in a helix (ExpAA), 
a protein is likely to cross the membrane or have a signal sequence if this number is 
larger than 18; if the helix lies within the first 60 protein residues (first 60 aa), the 
protein might not have a transmembrane helix but would rather have a signal 
sequence.  
Phobius (http://phobius.sbc.su.se/) was used in order to distinguish between a signal 
sequence (either for secretion via classical or alternative pathways) and an N-terminal 
transmembrane helix, by identifying possible α-helical conformations in the h region 
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of the signal sequence that could be mistakenly classified as a transmembrane region 
[33]. 
General subcellular localization prediction (general approach) 
Proteins selected based on the feature-based tools were further analyzed with general 
subcellular localization classifiers using the following bioinformatics predictors: 
Gpos-PLoc (http://www.csbio.sjtu.edu.cn/bioinf/Gpos/), PSORTb v.2.0.4 
(http://www.psort.org/psortb/) and PA-SUB v.2.5 
(http://pasub.cs.ualberta.ca:8080/pa/Subcellular). In all cases, predictions were 
obtained selecting the Gram-positive bacteria option. 
Selection of candidate proteins 
Proteins predicted to have a signal sequence for secretion via a specific secretory 
pathway and the ones identified by SecretomeP 2.0 were compared with the set of 100 
membrane proteins reported by Gu et al. [34] and Sinha et al. [55]. Surface proteins 
derived from this comparison and preferably exclusive for each secretory pathway 
were selected as positive controls, taking care of selecting those that had at least one 
published study confirming secretion or surface localization. On the other hand, 
negative controls were selected from the list of cytoplasmic proteins reported in the 
TBsgc database (http://www.doe-mbi.ucla.edu/TB/) and were analyzed using the 
same prediction methodology to confirm the absence of a signal sequence, 
localization in a subcellular compartment different from the surface or extracellular 
milieu, and the lack of transmembrane helices. 
Likewise, proteins predicted to be secreted preferably via a single pathway based on 
the complete M. tuberculosis H37Rv genome analysis were included as candidate 
proteins in the experimental phase. These proteins were selected based on a high 
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signal sequence probability score for each secretory pathway, as mentioned above. 
Preferably, only proteins that had no previous publications were selected.  
Furthermore, proteins selected under the above criteria had to be predicted on the cell 
surface by any of the general subcellular localization tools, especially Gpos-PLoc and 
PSORTb v. 2.0.4 (algorithms validated for prediction in mycobacterial proteins that 
had high sensitivity and specificity). Additionally, candidate proteins had to contain at 
least one transmembrane helix, except in the case of lipoproteins, which are anchored 
to the cell surface via the lipobox motif.  
In summary, each secretory pathway included a protein whose membrane localization 
had been confirmed by proteomics and two additional proteins obtained from the 
prediction analysis carried out over the whole genome. 
Prediction of linear B cell epitopes 
Linear B cell epitopes were predicted using Antheprot, which is available at 
http://antheprot-pbil.ibcp.fr/ and the BepiPred 1.0 server available at 
http://www.cbs.dtu.dk/services/BepiPred/. Linear B cell epitopes predicted by 
Bepipred were compared to the values given for each amino acid by AntheProt 
regarding three physicochemical profiles: combined antigenicity, hydrophilicity and 
solvent accessibility. The values obtained for each profile were averaged in groups of 
20 amino acids. For each protein, regions having the best averages were considered as 
good linear B cell epitopes and their selection involved also their exclusive presence 
in M. tuberculosis, as indicated by homology comparison using the BLASTp tool. 
Experimental phase: peptide synthesis 
Two 20-amino-acid-long, non-overlapping peptides selected based on the linear B cell 
epitope prediction done for each protein were chemically synthesized by the multiple 
solid phase synthesis methodology [56], using BHA resin (0.7 meq/mg) and t-boc 
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protected amino acids. Peptides were freeze-dried, purified by reverse phase high 
performance liquid chromatography (RP-HPLC) and characterized by MALDI-TOF 
mass spectrometry (Bruker, USA). Peptides were added cysteine and glycine residues at 
both ends and oxidized at pH 7.5 to facilitate polymerization.  
Rabbit Immunization  
Two animals per peptide previously determined to be nonreactive to M. tuberculosis 
were subcutaneously immunized with each peptide. Each animal received a mixture 
of 0.6 mg/ml of polymerized synthetic peptide on days 0, 20 and 40, emulsified in 
Freund’s incomplete adjuvant. Sera were collected before the first immunization (pre-
immune sera) and 20 days after the third immunization (immune sera). Proteins for 
which sera were already available, as well as those for which peptides were 
synthesized for this study are shown in Table 6.  
M. tuberculosis, M. smegmatis and E. coli cultures and sonicates 
The M. tuberculosis H37Rv (ATCC 27294) and Mycobacterium smegmatis (Paris 
4995) were grown in Middlebrook 7H9 Broth with 0.05% Tween 80 enriched with 
10% OADC (Oleic Acid, Albumin, Dextrose and Catalase) and 0.2% Glycerol for 
17–25 days at 37°C and 33°C, respectively. Bacteria were harvested at 12,500 g for 
30 min, suspended in 1X phosphate buffered saline (PBS) and stored at -20°C. E. coli 
TOP10 (Invitrogen, CA, USA) were cultured by inoculating 4 ml of Luria Bertani 
(LB) sterile medium. This inoculum was grown for 16–18 h at 37°C under constant 
shaking. 
Ten grams (wet weight) of mycobacteria and E. coli were suspended in 20 ml of 1× 
PBS containing DNase, RNase and proteinase inhibitor cocktail (1 mM 
phenylmethylsulfonylfluoride [PMSF], 1 mM EDTA, 1 mg/ml leupeptin and 1 mg/ml 
Pepstatin A). Cells were sonicated using a Branson 450Sonifier® ultrasonic cell 
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disruptor for 20 min, setting the amplitude to 4 and the duty cycle to 90%. The 
sonicate was centrifuged at 650 g for 20 min, skimmed off and the supernatant was 
then centrifuged at 36,000 g for 45 min at 4°C. Protein concentration was determined 
by the Bicinchoninic Acid (BCA) method [57] using bovine serum albumin (BSA) as 
standard. 
E. coli and M. smegmatis sonicates were individually coupled to CNBr-activated 
Sepharose 4B (GE Healthcare Life Sciences, NJ, USA), according to the 
manufacturer’s recommendations. Rabbit antisera (pre-immune and immune) were 
pre-adsorbed on E. coli-Sepharose and M. smegmatis-Sepharose affinity columns to 
remove crossreactive antigens. Briefly, 5 ml of each serum was added to 4 ml of 
sonicate-Sepharose affinity columns and left in a gentle rotating/shaking mode for 20 
min at room temperature. This procedure was done twice using a new sonicate-
Sepharose affinity column each time. 
Separation of culture filtrate and subcellular fractions 
M. tuberculosis H37Rv culture aliquots of 25 ml were centrifuged at 10,000 g for 20 
min at 4°C and the supernatant was sterile filtered to obtain the culture filtrate. To 
obtain the subcellular fractions, the pellet was resuspended in 1 ml of 1X PBS and 
centrifuged at 5,000 g for 20 min at 4°C, washed with 1X PBS and then sonicated for 
15 min in an ice bath (work cycle: 80%, amplitude: 3), let to settle for 15 min at 4°C 
and again sonicated same as before. This sonicate was centrifuged at 3,000 g for 5 
min at 4°C and the supernatant was again centrifuged at 27,000 g for 1 h at 4°C. The 
supernatant was discarded and the pellet resuspended in lysis buffer with lysozyme 
and incubated for 1 h at 37°C under stirring conditions, then sonicated for 15 min in 
an ice bath (work cycle: 80%, amplitude: 3) and centrifuged at 3,000 g for 5 min at 
4°C. The supernatant (which contained the membrane and cytosolic fractions) and 
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pellet (cell wall fraction) were centrifuged at 27,000 g for 20 min at 4°C to remove 
polluting material. The pellet from the membrane-cytosolic fraction was discarded 
and the supernatants of the first and second sonicates were pooled. These pooled 
supernatants were centrifuged twice at 100,000 g for 3 h at 4°C, the supernatant 
(cytosolic fraction) was separated from the pellet (plasma membrane fraction) and 
washed with DNAse-RNAse free lysis buffer. 
The cell wall, membrane, cytosolic and culture filtrate were resuspended in 
ammonium bicarbonate and dialyzed for 24 hours at 4°C against 1X PBS using a 
3,500 MWCO membrane (Spectra/Por®, CA, USA), changing the buffer thrice. 
Dialyzed fractions were quantified by BCA [58,59] and stored at -70°C. 
Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and 
Immunoblotting 
Proteins from the M. tuberculosis TPS and subcellular fractions were separated in a 
discontinuous SDS-PAGE system using a 10–20% (w/v) acrylamide gradient and 
commercial molecular mass markers (New England Biolabs® Inc. MA, USA and 
BIO-RAD, CA, USA) to estimate protein molecular weights. One milligram of each 
sample was loaded per gel and transferred to nitrocellulose membrane (Hybond 203c, 
Pharmacia). Membranes were blocked with 5% skimmed milk diluted in TBS–T (0.02 
M Tris–HCl at pH 7.5, 0.05 M NaCl and 1% Tween 20), cut into strips and incubated 
with pre-adsorbed rabbit sera diluted 1:100 in blocking solution. Strips were then 
incubated for 1 h with 1:4,500 alkaline-phosphatase-conjugated anti-rabbit IgG 
antibody (Vector Laboratories, Inc. CA, USA), followed by five washes with TBS–T. 
The reaction was developed with NBT/BCIP kit (Promega, WI, USA), according to 
the manufacturer’s recommendations. 
Each membrane strip was incubated for 1 h at room temperature with a 1:100 dilution 
of pre-immune or immune sera diluted in blocking solution. Anti-rabbit IgG antibody 
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coupled to alkaline phosphatase (Vector Laboratories, Inc.) diluted 1:5,000 in 
blocking solution was used as secondary antibody. Immunoreactivity was developed 
by a colorimetric enzymatic reaction (NBT/BCIP). Hyperimmune anti-M. 
tuberculosis TPS serum was used as positive control.  
Immunoelectron microscopy (IEM) 
An inoculum of M. tuberculosis H37Rv was resuspended and fixed for 2 h using 4% 
paraformaldehyde/0.5% glutaraldehyde in 1X PBS and then dehydrated through 15 
min immersions in a series of graded ethanol (50%, 70%, 90%, and 100% twice), 
centrifuging samples for 15 min at 2,500 g between immersions. Bacilli were 
gradually embedded and polymerized in LR-White resin (SPI supplies, PA, USA), 
using accelerator for cold polymerization as specified by the manufacturer (1µl of 
accelerator/500 µl of resin). Ultrathin sections (400 nm thick) were mounted on 300-
mesh nickel grids coated with collodion support. For immunolabeling, grids were 
blocked with 5% BSA–0.1% Tween 20 for 30 min and subsequently washed carefully 
drop by drop with 0.5% BSA-0.1% Tween 20 in 1X PBS. 
Grids were incubated overnight at 4°C with primary antibody, washed thrice as before 
and immersed in a 1:50 dilution of anti-rabbit antibody coupled to 10-nm colloidal 
gold particles for 1 h at room temperature [60]. For each protein, rabbits’ pre-immune 
sera were used as negative control and sera raised against M. tuberculosis TPS were 
used as positive control, respectively. Finally, grids were stained with 6% uranyl 
acetate to enhance image contrast, then washed with distilled water and dried before 
being examined in a Hitachi Hu-12A transmission electron microscopy.  
    
 - 25 - 
Authors’ contributions 
CV and DRM compiled the data, wrote the manuscript, analyzed and interpreted data 
derived from the bioinformatics predictions. CV, MV and DR synthesized peptides 
and carried out the experiments. MO, LFN, MTR, NLM, MEP and MAP contributed 
to the methodological design and critically reviewed the manuscript. MAP supervised 
the research. All authors read and approved the final version of the manuscript. 
    
Acknowledgements 
This project was supported by Asociación Investigación Solidaria SADAR, Caja 
Navarra (CAN) (Navarra, Spain) and the Spanish Agency for International 
Development Cooperation (AECID). Our wholehearted thanks go to Claudia 
Avendaño, Carlos Colegial, Gloria Barrera and Roberto Amador for their technical 
contribution, to Nora Martínez and Paula Martínez Carlier for translating this 
manuscript and to Professor Marta Raquel Fontanilla for critically reviewing the text. 
    
References 
 
1. WHO (2009) Global tuberculosis control: surveillance, planning, financing, World 
Health Organization. Genova: WHO, World Health Organization. 
2. Dietrich J, Doherty TM (2009) Interaction of Mycobacterium tuberculosis with the 
host: consequences for vaccine development. APMIS 117: 440-457. 
3. Sigler K, Hofer M (1997) Biotechnological aspects of membrane function. Crit Rev 
Biotechnol 17: 69-86. 
4. Smith I (2003) Mycobacterium tuberculosis pathogenesis and molecular 
determinants of virulence. Clin Microbiol Rev 16: 463-496. 
5. Cole ST, Brosch R, Parkhill J, Garnier T, Churcher C, et al. (1998) Deciphering the 
biology of Mycobacterium tuberculosis from the complete genome sequence. 
Nature 393: 537-544. 
 - 26 - 
6. Goulding CW, Apostol M, Anderson DH, Gill HS, Smith CV, et al. (2002) The TB 
Structural Genomics Consortium: Providing a Structural Foundation for Drug 
Discovery. Current Drug Targets - Infectious Disorsers 2: 121-141. 
7. Zhang LJ, Wang XE, Peng X, Wei YJ, Cao R, et al. (2006) Proteomic analysis of 
low-abundant integral plasma membrane proteins based on gels. Cell Mol Life Sci 
63: 1790-1804. 
8. DiGiuseppe Champion PA, Cox JS (2007) Protein secretion systems in 
Mycobacteria. Cell Microbiol 9: 1376-1384. 
9. Sargent F, Berks BC, Palmer T (2006) Pathfinders and trailblazers: a prokaryotic 
targeting system for transport of folded proteins. FEMS Microbiol Lett 254: 198-
207. 
10. Braunstein M, Espinosa BJ, Chan J, Belisle JT, Jacobs WR, Jr. (2003) SecA2 
functions in the secretion of superoxide dismutase A and in the virulence of 
Mycobacterium tuberculosis. Mol Microbiol 48: 453-464. 
11. Schatz G, Dobberstein B (1996) Common principles of protein translocation 
across membranes. Science 271: 1519-1526. 
12. Tjalsma H, Bolhuis A, Jongbloed JD, Bron S, van Dijl JM (2000) Signal peptide-
dependent protein transport in Bacillus subtilis: a genome-based survey of the 
secretome. Microbiol Mol Biol Rev 64: 515-547. 
13. Rezwan M, Grau T, Tschumi A, Sander P (2007) Lipoprotein synthesis in 
mycobacteria. Microbiology 153: 652-658. 
14. Sander P, Rezwan M, Walker B, Rampini SK, Kroppenstedt RM, et al. (2004) 
Lipoprotein processing is required for virulence of Mycobacterium tuberculosis. 
Mol Microbiol 52: 1543-1552. 
15. Hirose I, Sano K, Shioda I, Kumano M, Nakamura K, et al. (2000) Proteome 
analysis of Bacillus subtilis extracellular proteins: a two-dimensional protein 
electrophoretic study. Microbiology 146: 65. 
16. Kamalakkannan S, Murugan V, Jagannadham MV, Nagaraj R, Sankaran K (2004) 
Bacterial lipid modification of proteins for novel protein engineering applications. 
Protein Engineering, Design and Selection 17: 721-729. 
17. Hirose I, Sano K, Shioda I, Kumano M, Nakamura K, et al. (2000) Proteome 
analysis of Bacillus subtilis extracellular proteins: a two-dimensional protein 
electrophoretic study. Microbiology 146 ( Pt 1): 65-75. 
18. Jeffery CJ (1999) Moonlighting proteins. Trends Biochem Sci 24: 8-11. 
19. Jeffery CJ (2003) Moonlighting proteins: old proteins learning new tricks. Trends 
Genet 19: 415-417. 
20. Huh WK, Falvo JV, Gerke LC, Carroll AS, Howson RW, et al. (2003) Global 
analysis of protein localization in budding yeast. Nature 425: 686–691. 
21. Gardy JL, Laird MR, Chen F, Rey S, Walsh CJ, et al. (2005) PSORTb v.2.0: 
expanded prediction of bacterial protein subcellular localization and insights 
gained from comparative proteome analysis. Bioinformatics 21: 617-623. 
 - 27 - 
22. Shen HB, Chou KC (2007) Gpos-PLoc: an ensemble classifier for predicting 
subcellular localization of Gram-positive bacterial proteins. Protein Eng Des Sel 
20: 39-46. 
23. Bairoch A, Boeckmann B, Ferro S, Gasteiger E (2004) Swiss-Prot: juggling 
between evolution and stability. Briefings in Bioinformatics 5: 39–58. 
24. Zhou M, Boekhorst J, Francke C, Siezen RJ (2008) LocateP: genome-scale 
subcellular-location predictor for bacterial proteins. BMC bioinformatics 9: 173. 
25. Emanuelsson O, Brunak S, von Heijne G, Nielsen H (2007) Locating proteins in 
the cell using TargetP, SignalP and related tools. Nat Protoc 2: 953-971. 
26. Bendtsen JD, Nielsen H, Von Heijne G, Brunak S (2004) Improved Prediction of 
Signal Peptides: SignalP 3.0. J Mol Biol 340: 783-795. 
27. Bendtsen JD, Nielsen H, Widdick D, Palmer T, Brunak S (2005) Prediction of 
twin-arginine signal peptides. BMC Bioinformatics 6: 167. 
28. Juncker AS, Willenbrock H, Von Heijne G, Brunak S, Nielsen H, et al. (2003) 
Prediction of lipoprotein signal peptides in Gram-negative bacteria. Protein Sci 12: 
1652-1662. 
29. Bendtsen JD, Kiemer L, Fausboll A, Brunak S (2005) Non-classical protein 
secretion in bacteria. BMC Microbiol 5: 58. 
30. Gardy JL, Brinkman FS (2006) Methods for predicting bacterial protein 
subcellular localization. Nat Rev Microbiol 4: 741-751. 
31. Restrepo-Montoya D, Vizcaino C, Nino LF, Ocampo M, Patarroyo ME, et al. 
(2009) Validating subcellular localization prediction tools with mycobacterial 
proteins. BMC Bioinformatics 10: 134. 
32. Sonnhammer EL, von Heijne G, Krogh A (1998) A hidden Markov model for 
predicting transmembrane helices in protein sequences. Proc Int Conf Intell Syst 
Mol Biol 6: 175-182. 
33. Kall L, Krogh A, Sonnhammer EL (2004) A combined transmembrane topology 
and signal peptide prediction method. J Mol Biol 338: 1027-1036. 
34. Gu S, Chen J, Dobos KM, Bradbury EM, Belisle JT, et al. (2003) Comprehensive 
proteomic profiling of the membrane constituents of a Mycobacterium tuberculosis 
strain. Mol Cell Proteomics 2: 1284-1296. 
35. Sinha S, Kosalai K, Arora S, Namane A, Sharma P, et al. (2005) Immunogenic 
membrane-associated proteins of Mycobacterium tuberculosis revealed by 
proteomics. Microbiology 151: 2411-2419. 
36. Larsen JEP, Lund O, Nielsen M (2006) Improved method for predicting linear B-
cell epitopes. Immunome research 2: 2. 
37. Rubinstein ND, Mayrose I, Pupko T (2009) A machine-learning approach for 
predicting B-cell epitopes. Molecular Immunology 46: 840–847. 
38. Malen H, Berven FS, Fladmark KE, Wiker HG (2007) Comprehensive analysis of 
exported proteins from Mycobacterium tuberculosis H37Rv. Proteomics 7: 1702-
1718. 
39. Xiong Y, Chalmers MJ, Gao FP, Cross TA, Marshall AG (2005) Identification of 
Mycobacterium tuberculosis H37Rv integral membrane proteins by one-
 - 28 - 
dimensional gel electrophoresis and liquid chromatography electrospray ionization 
tandem mass spectrometry. J Proteome Res 4: 855-861. 
40. De Smet KAL, Weston A, Brown IN, Young DB, Robertson BD (2000) Three 
pathways for trehalose biosynthesis in mycobacteria. Microbiology 146: 199. 
41. Fu LM, Fu-Liu CS (2007) The gene expression data of Mycobacterium 
tuberculosis based on Affymetrix gene chips provide insight into regulatory and 
hypothetical genes. BMC microbiology 7: 37. 
42. Jarling M, Cauvet T, Grundmeier M, Kuhnert K, Pape H (2004) Isolation of mak1 
from Actinoplanes missouriensis and evidence that Pep2 from Streptomyces 
coelicolor is a maltokinase. Journal of basic microbiology 44: 360–373. 
43. Garg S, Alam MS, Bajpai R, Kishan KVR, Agrawal P (2009) Redox biology of 
Mycobacterium tuberculosis H37Rv: protein-protein interaction between GlgB and 
WhiB1 involves exchange of thiol-disulfide. BMC Biochemistry 10: 1  
44. Garg SK, Alam MS, Kishan KVR, Agrawal P (2007) Expression and 
characterization of alpha-(1, 4)-glucan branching enzyme Rv1326c of 
Mycobacterium tuberculosis H37Rv. Protein expression and purification 51: 198–
208. 
45. Deleage G, Combet C, Blanchet C, Geourjon C (2001) ANTHEPROT: an 
integrated protein sequence analysis software with client/server capabilities. 
Computers in biology and medicine 31: 259–267. 
46. Sutcliffe IC, Harrington DJ (2004) Lipoproteins of Mycobacterium tuberculosis: 
an abundant and functionally diverse class of cell envelope components. FEMS 
Microbiol Rev 28: 645-659. 
47. Narita S, Tokuda H (2007) Amino acids at positions 3 and 4 determine the 
membrane specificity of Pseudomonas aeruginosa lipoproteins. J Biol Chem 282: 
13372-13378. 
48. Robichon C, Bonhivers M, Pugsley AP (2003) An intramolecular disulphide bond 
reduces the efficacy of a lipoprotein plasma membrane sorting signal. Mol 
Microbiol 49: 1145-1154. 
49. Andersen P, Askgaard D, Ljungqvist L, Bennedsen J, Heron I (1991) Proteins 
released from Mycobacterium tuberculosis during growth. Infect Immun 59: 1905-
1910. 
50. Mawuenyega KG, Forst CV, Dobos KM, Belisle JT, Chen J, et al. (2005) 
Mycobacterium tuberculosis functional network analysis by global subcellular 
protein profiling. Mol Biol Cell 16: 396-404. 
51. Converse SE, Cox JS (2005) A protein secretion pathway critical for 
Mycobacterium tuberculosis virulence is conserved and functional in 
Mycobacterium smegmatis. J Bacteriol 187: 1238-1245. 
52. Casali N, White AM, Riley LW (2006) Regulation of the Mycobacterium 
tuberculosis mce1 operon. J Bacteriol 188: 441-449. 
53. Shimono N, Morici L, Casali N, Cantrell S, Sidders B, et al. (2003) Hypervirulent 
mutant of Mycobacterium tuberculosis resulting from disruption of the mce1 
operon. Proc Natl Acad Sci U S A 100: 15918-15923. 
 - 29 - 
54. Liang S, Zheng D, Zhang C, Zacharias M (2009) Prediction of antigenic epitopes 
on protein surfaces by consensus scoring. BMC bioinformatics 10: 302. 
55. Sinha S, Arora S, Kosalai K, Namane A, Pym AS, et al. (2002) Proteome analysis 
of the plasma membrane of Mycobacterium tuberculosis. Comp Funct Genomics 3: 
470-483. 
56. Houghten RA (1985) General method for the rapid solid-phase synthesis of large 
numbers of peptides: specificity of antigen-antibody interaction at the level of 
individual amino acids. Proc Natl Acad Sci U S A 82: 5131-5135. 
57. Smith PK, Krohn RI, Hermanson GT, Mallia AK, Gartner FH, et al. (1985) 
Measurement of protein using bicinchoninic acid. Anal Biochem 150: 76-85. 
58. Hirschfield GR, McNeil M, Brennan PJ (1990) Peptidoglycan-associated 
polypeptides of Mycobacterium tuberculosis. J Bacteriol 172: 1005-1013. 
59. Rezwan M, Laneelle MA, Sander P, Daffe M (2007) Breaking down the wall: 
fractionation of mycobacteria. J Microbiol Methods 68: 32-39. 
60. Wagner B, Fattorini L, Wagner M, Jin SH, Stracke R, et al. (1995) Antigenic 
properties and immunoelectron microscopic localization of Mycobacterium 
fortuitum beta-lactamase. Antimicrob Agents Chemother 39: 739-745. 
 - 30 - 
Figure legends 
  
Figure 1  - Experimental assessment of the subcellular localization of the 
candidate proteins Rv0403c and Rv3630 
Immunoblotting assessment of the presence of Rv0403c (A) and Rv3630 (C) in TPS: 
total protein sonicate, W: cell wall, M: membrane, C: cytosol and F: culture filtrate of 
M. tuberculosis H37Rv, using specific antisera raised in rabbits. Molecular weight 
markers are shown on the right hand (P7709S ColorPlus Prestained Protein Marker, 
New England Biolabs). IEM assessment of the presence of Rv0403c (B) and Rv3630 
(D) on the surface of intact M. tuberculosis H37Rv bacilli (magnification: 40,000×). 
Proteins detected by anti-rabbit antibody conjugated to 10-nm colloidal gold particles 
are indicated by the black arrows. Rv0403c was detected in TPS, membrane and 
bacillum surface (lower B panel), while Rv3630 was detected only in TPS and 
bacillum surface by their corresponding antisera. Pre-immune serum showed no 
recognition of Rv0403c in bacillum surface in IEM analysis (upper B panel). 
Figure 2  - Experimental assessment of the subcellular localization of the 
candidate proteins Rv1022 and Rv0835 
Immunoblotting assessment of the presence of Rv1022 (A) and Rv0835 (C) in TPS: 
total protein sonicate, W: cell wall, M: membrane, C: cytosol and F: culture filtrate of 
M. tuberculosis H37Rv, using specific antisera raised in rabbits. Molecular weight 
markers are shown on the right hand (P7709S and P7708S ColorPlus Prestained 
Protein Markers, New England Biolabs, respectively). IEM assessment of the 
presence of Rv1022 (B) and Rv0835 (D) on the surface of intact M. tuberculosis 
H37Rv bacilli (magnification: 40,000×). Proteins detected by anti-rabbit antibody 
conjugated to 10-nm colloidal gold particles are indicated by the black arrows. 
Rv1022 was detected in the membrane, culture filtrate and bacillum surface but not in 
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the TPS, while Rv0835 was detected in the culture filtrate, TPS and bacillum surface 
by their corresponding antisera sera but not by their pre-immune sera. 
Figure 3  - Experimental assessment of the subcellular localization of the 
candidate proteins Rv0361 and Rv0178 
Immunoblotting assessment of the presence of Rv0361 (A) and Rv0178 (C) in TPS: 
total protein sonicate, W: cell wall, M: membrane, C: cytosol and F: culture filtrate of 
M. tuberculosis H37Rv, using specific antisera raised in rabbits. Molecular weight 
markers are shown on the right hand (P7709S ColorPlus Prestained Protein Marker, 
New England Biolabs). IEM assessment of the presence of Rv0361 (B) and Rv0178 
(D) on the surface of intact M. tuberculosis H37Rv bacilli (magnification: 40,000×). 
Proteins detected by anti-rabbit antibody conjugated to 10-nm colloidal gold particles 
are indicated by the black arrows. Rv0361 and Rv0178 were detected in TPS, 
membrane and bacillum surface by their corresponding antisera but not by their pre-
immune sera.  
Figure 4  - Experimental assessment of the subcellular localization of the 
positive control protein Rv0200 and the negative control protein Rv0126 
Immunoblotting assessment of the presence of Rv0200 (A) and Rv0126 (C) in TPS: 
total protein sonicate, W: cell wall, M: membrane, C: cytosol and F: culture filtrate of 
M. tuberculosis H37Rv, using specific antisera raised in rabbits compared to protein 
recognition by sera raised against M. tuberculosis H37Rv TPS. Prestained molecular 
weight markers are shown on the right hand (P7709S ColorPlus Prestained Protein 
Marker, New England Biolabs was used in A and E, while Bio-Rad’s broad range 
marker was used in C). IEM assessment of the presence of Rv0361 (B) and Rv0178 
(D) on the surface of intact M. tuberculosis H37Rv bacilli (magnification: 40,000×). 
Proteins detected by anti-rabbit antibody conjugated to 10-nm colloidal gold particles 
are indicated by the black arrows. Rv0200 was detected in TPS, membrane and 
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bacillum surface, while Rv0126 was detected TPS and bacillum cytoplasm by the 
immune sera but not by their pre-immune sera. 
Figure 5  - Experimental assessment of the subcellular localization of the positive 
control proteins Rv1280c, Rv0418 and Rv0556 
Immunoblotting assessment of the presence of Rv1280c (A), Rv0418 (C) and Rv0556 
(E) in TPS: total protein sonicate, W: cell wall, M: membrane, C: cytosol and F: 
culture filtrate of M. tuberculosis H37Rv with specific antisera raised in rabbits. 
Molecular weight markers are shown on the right hand (P7708S was used in A and C, 
while P7709S was used in E; ColorPlus Prestained Protein Marker, New England 
Biolabs). IEM assessment of the presence of Rv1280c (B), Rv0418 (D) and Rv0556 
(F) on the surface of intact M. tuberculosis H37Rv bacilli (magnification: 40,000×). 
Proteins detected by anti-rabbit antibody conjugated to 10-nm colloidal gold particles 
are indicated by the black arrows. All three proteins were detected only on total 
protein sonicate and bacillum surface by the final bleeding sera but not by their 
corresponding pre-immune sera.  
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Tables 
Table 1  - Number of proteins in each of the protein sets explored in this study  
  Localization  Source  N  n 
candidate proteins  hypothetically secreted/surface 
M. tuberculosis 
H37Rv genome  3,924  8 
positive control proteins  secreted/surface  Gu et al. and Sinha et al.  100  4 
negative control proteins  cytoplasmic  TBsgc  9  2 
N: total number of proteins in the raw data sets explored in the computational phase of 
the study. Feature-based, general localization and transmembrane topology 
predictions obtained for each protein are shown in Tables S1–S4 (M. tuberculosis 
H37Rv genome ORFs), Tables S5 (proteins reported by Gu et al. and Sinha et al.) and 
S6 (cytoplasmic proteins reported in TBsgc: TB Structural Genomics Consortium).  
n: number of proteins from each protein set source selected based the criteria 
established in this study whose subcellular localization was assessed in the 
experimental phase. 
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Table 2  - Results of the computational and experimental phases for the 
candidate proteins, positive and negative controls 
 
Computational
phase 
Experimental 
phase 
 
Proteins 
Cleavage site  PA‐SUB v.2.5 
Gpos‐PLoc  PSORTb v. 2.0.4 
TMHMM 
2.0 
(PredHel) 
Phobius 
TPS SF  IEM
  Score  Position  C  E  PM TM  SP 
SignalP 3.0 
Rv0200 
(+)  0.885 
between positions 23 
and 24  ‐  ‐  + 
plasma 
membrane 
cytoplasmic 
membrane  3  3  ‐  +  +  + 
Rv1733c  0.974  between positions 62 and 63  ‐  ‐  + 
plasma 
membrane  unknown  2  2  ‐  ‐  ‐  NA 
Rv0403c  0.974  between positions 33 and 34  ‐  ‐  + 
plasma 
membrane 
cytoplasmic 
membrane  2  0  +  +  +  + 
TatP 1.0 
Rv1280c 
(+)  0.819 
between positions 41 
and 42: ATA‐GA  ‐  +  ‐  cytoplasm  unknown  1  0  +  +  ‐  + 
Rv3069  0.853  between positions 30 and 31: ALA‐IP  ‐  ‐  + 
plasma 
membrane 
cytoplasmic 
membrane  4  3  +  ‐  ‐  NA 
Rv3630  0.813  between positions 39 and 40: GTA‐AA  ‐  ‐  + 
plasma 
membrane 
cytoplasmic 
membrane  11  12  ‐  +  ‐  + 
LipoP 1.0 
Rv0418 
(+)  0.954 
between positions 24‐
25: FLTTG‐CIRWS 
Pos+2=I 
‐  +  ‐  cytoplasm  extracellular  1  0  +  +  ‐  + 
Rv1022  0.941 
between positions 23‐
24: LLASS‐CTWQL 
Pos+2=T 
+  ‐  ‐  cytoplasm  unknown  1  0  +  ‐  +  + 
Rv0835  11.3 
between positions 22‐
23: IATTA‐CSFQA 
Pos+2=S 
‐  ‐  +  cytoplasm  cytoplasmic  0  0  +  +  +  + 
SecretomeP 
2.0 
Rv0556 
(+)  0.829  NA  ‐  ‐  + 
plasma 
membrane 
cytoplasmic 
membrane  2  2  ‐  +  ‐  + 
Rv0361  0.924  NA  ‐  ‐  +  cytoplasm  unknown  1  1  ‐  +  +  + 
Rv0178  0.790  NA  ‐  ‐  +  extracellular  unknown  1  1  ‐  +  +  + 
Negative 
controls 
Rv0126 
(‐)  NA  NA  +  ‐  ‐  cytoplasm  cytoplasmic  0  0  ‐  +  ‐  + 
Rv1326c 
(‐)  NA  NA  +  ‐  ‐  cytoplasm  cytoplasmic  0  0  ‐  ‐  ‐  NA 
PredHel: number of transmembrane helices predicted by TMHMM 2.0; (+): positive 
control proteins, (-): negative control proteins; PA-SUB v.2.5 predictions are 
classified as: NA: Not applicable. C: cytoplasmic; E: extracellular; PM: plasma 
membrane. In Phobius predictions: TM indicates the number of predicted 
transmembrane segments, SP: indicates if there is a predicted signal peptide. TPS: 
Protein recognition by the specific immune sera in M. tuberculosis H37Rv total 
protein sonicate; SF: Protein recognition by the specific immune sera in M. 
tuberculosis H37Rv membrane and culture filtrate (for positive controls and candidate 
proteins) or cytoplasm (for negative controls) by subcellular fractionation. IEM: 
Protein recognition on the surface of intact M. tuberculosis H37Rv bacillus by 
immune electron microscopy. None of these proteins was part of the training data sets 
of any of the Machine Learning tools.
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Table 3  - Sequences of the linear B cell epitopes synthesized for candidate 
proteins, positive and negative controls, molecular weights expected and 
observed in the immunoblotting assays 
  Computational phase  Experimental phase 
  Peptide sequence  Monomer length (aa)a  E (kDa)  O (kDa) 
*Rv0200 (+)  LVLLVVEGVAINFWLLRRD  19  24.032  26.2 
QAARALRVTLTKRGSGWLV 
*Rv1733c  AAAGTAVQDSRSHVY  15  22.461  ND 
TATSAPPRTKITVPARWVVNY 21 
*Rv0403c  AAVTVSRLHSVFGSHQHAPD 20  15.262  15.74 
VIREERIVNAYHAHTSTLVKSA 22 
Rv1280c (+)  ALRASFQGKSRPWTQTRYWA 20  63.484  65.6 DGYQDNSGVVAYNPEQAKRE
Rv3069  AALSALAIPDPARWPWPTFT  20  14.303  ND 
MPNHDYRELAAVFAGGALGA
Rv3630  ADGRRTHPLRVSGMVGLGSL 20  43.491  45.2 LTRAPLLVPLTAMQGNLIAH 
Rv0418 (+)  LKMAGKTAQDTSFDGRSDYD 20  52.049  51.92 VAAPADDSPGCSPSDYDRLP 
*Rv1022  ASSTTWQLSLFITDGVPPPP  20  25.835  ND 
DGIANVDNIDDAALSAAGYL 
*Rv0835  VDSLIVSIEDVRRIANYEEL  20  22.905  22.81 LDRPDASTVRIGAAGWSHVY
*Rv0556 (+) 
TRGRIVLRWLRIAVLIVTGL 
20  18.759  17.96 
TPDRITYRPQLGVLYPSELS 
*Rv0361 
DAETETVVITTSDNDAAVTQ 
20  29.986  29.0 RSLDLQFRDDQWKITQSSSN 
*Rv0178  STDTASAATEGHRGEIDAAG  20  25.915  24.4 AVESLSGRDAVAIVYTNTTT 
Rv1326c (‐)  MSRSEKLTGEHLAPEPAEMA 20  81.739  ND 
RFDGTPLYEHSDPKRGEQLD 
Rv0126 (‐)  TSERYTDARIIFVDTEESNW  20  68.601  68.9 VTDEERDYMYAEYAKDPRMK
E: expected molecular weight based on sequence (in kDa). O: observed molecular 
weight (kDa) in immunoblotting assays. * Proteins for which sera were already 
available and therefore did not undergo B cell prediction. a Monomer lengths do not 
include the cysteine and glycine (CG) residues added at the peptide’s ends to enable 
polymerization. ND: no data are available for proteins that were not recognized in M. 
tuberculosis H37Rv TPS by the immune sera.  
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Supporting information 
 
Table S1 – Proteins predicted by SignalP 3.0 
This file contains the predictions yielded by SignalP 3.0 for the complete genome of 
M. tuberculosis H37Rv with their corresponding transmembrane topology and general 
localization predictions. In the last table column entitled “shared”, proteins that were 
also positively predicted by any of the other feature-based tools are labeled with an 
“x” (File format: .xls). 
Table S2 – Proteins predicted by TatP 1.0 
This file contains the predictions yielded by TatP 1.0 on the complete genome of M. 
tuberculosis H37Rv with their corresponding transmembrane topology and general 
localization predictions. In the last table column entitled “shared”, proteins that were 
also positively predicted by any of the other feature-based tools are labeled with an 
“x” (File format: .xls).  
Table S3 – Proteins predicted by LipoP 1.0  
This file contains the predictions yielded by LipoP 1.0 on the complete genome of M. 
tuberculosis H37Rv with their corresponding transmembrane topology and general 
localization predictions. In the last table column entitled “shared”, proteins that were 
also positively predicted by any of the other feature-based tools are labeled with an 
“x” (File format: .xls).  
Table S4 – Proteins predicted by SecretomeP 2.0 
This file contains the predictions yielded by SecretomeP 2.0 on the complete genome 
of M. tuberculosis H37Rv with their corresponding transmembrane topology and 
general localization predictions. In the last table column entitled “shared”, proteins 
that were also positively predicted by any of the other feature-based tools are labeled 
with an “x” (File format: .xls). 
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Table S5 – Computational prediction on the proteins identified experimentally 
by Gu et al. and Sinha et al. 
This file contains the predictions yielded by the feature-based tools for 100 proteins 
identified experimentally in the proteomics studies carried out by Gu et al. and Sinha 
et al. with their corresponding transmembrane topology and general localization 
predictions. In the last table column entitled “shared”, proteins that were also 
positively predicted by any of the other feature-based tools are labeled with the 
number “1” (File format: .xls).  
Table S6 – negative controls 
This file contains the predictions yielded by the machine-learning tools for the 9 
cytoplasmic proteins reported in TBsgc (File format: .xls). 
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